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Plate Straightening Rolls—Shear with | and we have not thought best to publish |law of this kind, properly enforced, would Pattern Modeling. 
Crane. opinions, any one or none of which may be| bring to light many unsafe boilers and in- | 
—_— right. competent engineers. | By 8. BoL.anp. 
, We present on this page illustrations of | One of our correspondents, after giving a | maa 
two tools recently brought out by the Hilles | his opinion as to how the valves came to be} The Cunard Steamship Company has ap- | The art of carving, so far as producing 
& Jones Company, Wilmington, Del. closed—that is, for what purpose they were | plied for space in the marine section of the | patterns for the foundry is concerned, is 
The first of these is a set of plate straight-| closed—declares very forcibly in favor of a| Transportation building, at Chicago, to| fast dying out, and the wood carver’s place 








ening rolls, especially designed for light! national law that shall bring about the in-!show a series of models illustrating the ‘is being taken by the clay modeler, who not 
sen such as loco- : only produces the 
motive tank plates, same work with 
light ship work, equal accuracy and 
safe plates, etc. distinctness, but, 
There are eight owing to the nature 
wrought-iron rolls, of the case, can 
which are arranged produce it quicker 
ina novel manner, = ! - piece for piece, as 
there being four 17) Me - Sh be well as duplicate 
rolls at the bottom, | essen : “T355 \ his work to an ex- 
and three of the = |" Re tent unlimited. 

upper rolls placed No matter how 
alternately with intricate and diffi- 
these, while the cult the design may 
fourth top roll is be, the carver must 
placed directly over of necessity work 
the fourth bottom out the whole quan- 
roll, thus making a tity needed for the 
positive pinch or pattern required, 
compression on the making the cost of 
plate as it passes production assume 


through, which is = \ hPa ae { 
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a very great propor- 
of material aid in 3 saint — ii m i tions in all jobs of 
taking out buckles | i HH ‘ | more than ordinary 
daar : — - 
the top rolls are m ith 1e modeler 
adjusted vertically PLATE STRAIGHTENING ROLLS. It is very different ; 
together by the all that is required, 


when a_consider- 
able quantity of a 
similar design is to 
be produced, is to 
model one piece of 
convenient length, 
from which ‘‘piece” 
any quantity may 
be cast with re- 
markable facility, 
and afterwards 


large hand-wheel, 
while the fourth 
roll has an_ inde- 
pendent vertical ad- 
justment. 

The whole ma- 
chine is mounted 
upon a substantial 
bed-plate, and is 
driven by friction 
clutch pulleys, do- 





ing away with the 
necessity for shift- 
ing belts. Driving 
pinions are of steel. 

The second illus- 
tration is of a single 
shear with self-sup- 
ported radial crane 


joined together. 
The modeler, like 
the carver, is not to 
be classed with the 
regular artificer or 
mechanic,inasmuch 
as it requires in 
both cases more or 




















less of inborn ge- 
nius, making it, 
therefore, hardly 
possible for any 
one to attain to any 
distinction in that 
calling unless his 
inclinations tend in 
that direction 
naturally ; this be- 
ing the case, good 
modelers are few, 


for convenience in 
handling the work. 
The crane is appli- 
cable to any of the 
similar machines 
made by this com- 
pany, and often 
does away with the 
necessity for far 
more expensive ap- 
paratus for serving 
the machine. 














The machine and consequently 

will, of course, be SINGLE SHEAR WITH CRANE. the remuneration 

: readily understood, for their work is 
and though shown with shears, punches and | spection of all steam boilers and their appli- | speed of ‘‘ocean greyhounds,” and the de-| proportionately high. Howjimpertant this 

dies are readily substituted. ances, and the examination of all engineers velopment of trans-Atlantic travel. art is becoming to the manufactures can be 

+ ep as to competency to take charge of a steam me readily understood when we observe that 

Since the appearance in our columns of | plant. Such laws at present are only local, The “ Mystery” Deepens. | in almost every technical school through- 

the account of the boiler explosion at Savan- | in force in a few large cities; what he thinks | out the country a modeling department has 


nah, we have received from correspondents | we should have isa law that should be far- This time it isa lumber mill in Michigan. | been added. 

several opinions as to the reason why the| reaching, protecting life and property in The boiler exploded instantly, killing six| Plainly speaking, the work of the modeler, 
valves between the boilers and the steam | respect to the use of steam where it isnot men and fatally injuring several others. | in this instance, is to copy the drawings 
drum were closed. But no facts are given, | now protected. He thinks that a general ‘‘The cause of the explosion is‘ unknown.’” | made by the designer, producing such copy 
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in plastic clay, an impression of which is 
then taken in plaster, from which ‘‘ plaster 
cast” a fac-simile in wax is produced. 

The clay used for modeling is specially 
prepared with the view of retaining its 
plasticity at least as long a time as the 
model requires for its manipulation ; ordi- 
narily, dry clay kneaded with glycerine is 
used, but for extraordinary. work, that re- 
quires more than an ordinary length of time 
to produce, the clay is made from the fol- 
lowing ingredients: Clay, 3; sulphur, 6; 
oxide of zinc, 1; fatty acids, 2; fats, 10; 
first saponify the zinc white with oleic 
acid, which then mix with the other 
fatty acids ; add sulphur in flowers and 
the clay in a dry powder. 

The mode of procedure, after the clay 
has been brought up to the right con- 
sistency, is to lay on the prepared frame 
or board as much of the clay as will be 
sufficient to work out the design. 

If the work required be simply 
strips of molding, etc., to be set in 
certain parts of the pattern already 
made, but lacking such molding, then 
all that is needed is to nail strips of 
wood, as thick and as wide apart as the 
molding is to be, on a suitable board ; 
this is then filled in, and the design 
modeled thereon ; but should the piece 
be of a more elaborate nature, such as 
a piece of statuary or other more diffi- 
cult design, then a proper frame for the | 
purpose must be made, on which the whole 
of the design is to be worked out. 

The modeler works the clay with his 
fingers usually, this being considered the 
most artistic method, although it is neces- 
sary for him to use a few tools of bone or 
steel in parts where, without them, it would 
be impossible for him to produce a sharp | 
or elegant finish. 

When a correct model has been made, of 
such form as will admit of a direct with- | 
drawal from the sand, it is simply oiled all 
over, and a plaster cast taken from it; the 
cast will, of course, be a correct impression 
of the model. Over this impression, strips | 
of clay, rolled out to the desired thickness, 
are pressed carefully, so as to obtain an 
equal thickness all over; another plaster | 
cast is then taken of the back or rough side. 
These together form, as it were, top and 
bottom flasks, and before separating them 
they are to be pared even at the edges, or, 
what perhaps is better, depressions may be 
formed in the lower joint before taking the 
upper impression ; this, of course, insures a 
perfect fit of the two parts. 

After separ- 
ating the parts, 
the clay thick- 
ness can be 
taken _ out, 
gates and vents 
cut, mold 
cleaned and 
oiled, and 
again closed 
toyether se- 
curely; it is 
then ready to 
receive the 
molten wax. 

In the case 
of models 
which will not 
admit of direct 
withdrawal, as 
before men- 
tioned, the im- 
pression in 
plaster must 
be obtained by 
dividing the surface into sections, prepared | 
in such manner as will permit of easy | 
separation, or, as the molder would say, | 


|several divisions which the 


‘bottom for withdrawing 


modeler must 
make serve as a guide to the molder when 
he receives his pattern to work from. 

It will be observed, also, that wherever such 
divisions must take place that will be the 
place to cut the wax pattern when it is found 
practicable to mold the same without hav- 
ing recourse to the sectional partings, by sim- 
ply drawing out each separate part in the di- 
rection most favorable for leaving a clean im- 
pression. Torun a wax cast successfully it 
is important that the fluid wax enter the 
mold at as many places as will assure a rapid 


latter in either direction. A pressure of the 
thumb unlocks the nut, and upon removing 
this pressure a small spring moves the nut 
into proper contact with the screw. Then 
a slight turn of the screw tightens the jaws. 


The screw is made with a ratchet thread, | 


the forward face of the thread being slightly 
undercut. This prevents the pressure on 
the loose jaw from forcing the nut away 
from the screw. It will be observed that 
the screw lies along the bar in contact with 
it; this strengthens the screw against a 
tendency to spring away from the nut. 








New ‘“ Rapip Transit” WRENCH. 


filling of the mold as well as force out all 
the confined air ; otherwise the work will be 
scarred and blurred. To obviate this it is 
best to force the molten wax in at the low- 
est point of the mold, leaving the top open 
for the air to escape through; but as this 
would be impracticable in many instances, 
other means must be adopted for the accom- 
plishment of this end. 

The mixture for this wax is as follows: 
Parattin wax, 26 pounds; beeswax, 13 
pounds; resin, 12 pounds; linseed oil, 4 
pounds; the resin and oil to be well boiled 


| together before adding to the other ingredi- 
| ents, 


Any ordinary boiler with a faucet at the 
the liquid will 
serve the purpose of melting, and the de- 
gree of liquidity will be determined accord- 
ing to the nature of the piece to be cast. 

After casting and trimming it is necessary 
to give the patterns a thick coat of bronze 
varnish; this, of course, destroys all tenden- 
cy to sticking in the sand; it is also import- 
ant that one of the plaster sides be used as 
a face board on which to ram the pattern in 
the sand. 
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New “Rapid Transit” Wrench. 





The engraving herewith represents a new 


QUT N sea, 


SIXTY-SIX-INCH PATTERN MAKERS’ LATHER, 


The bar of the wrench is made of open- 
hearth steel, and is case-hardened. This 
gives astiff, strong bar, and one not liable to 
get bruised or otherwise injured. 

The wrench we have seen is a well made, 
substantial tool, and very conveniently op- 
erated. The manufacturers are the Standard 
Tool Co., Athol, Mass. 
> 
Sixty-six-inch Pattern Makers’ 








Lathe. 





The accompanying illustration is of a 
pattern makers’ lathe, which was built by 
Fay & Scott, of. Dexter, Maine, for the 
Chapman Valve Co. 

The lathe is designed to swing over the 


bed with gap closed 37”; over the carriage. 


26"; and with the gap open it swings 66"; a 
tool slide being provided at the back, by 
means of which work of this size is efficient- 
ly operated upon. 

The backward extension of the carriage, 
upon which the rear tool slide is supported, 
is stiffened by a brace which extends from 
near its extremity to the lower bed upon 
which it slides and to which it is gibbed, 
thus making a very substantial arrange- 





4 


. 


|ment. Placing this extra slide at the rear 
| keeps it entirely out of the way when work 
|of ordinary size is being done without the 


‘‘drawbacks” are made, and most assur-| wrench of the type in which the nut can be | necessity for removing it; and the turning 


edly this part of the business does tax the | 
skill of the modeler, as he cannot possibly 
accomplish his final cast in wax until vol 
has molded his model in plaster, or, to be | 
more plain, he must produce cope and core | 





thrown out of connection with the screw, 
permitting the sliding jaw to be instantly 


a oF 
moved to the desired ~ position to embrace, | backwards. 


|of large work is as readily done from the 
|rear, for which purpose the lathe is run 
The face-plate is not threaded 


with the fixed jaw, the nut, bolt-head or| to the spindle, but slips over a feather, and 


other piece, as the case may be. 


The en-| is secured by a rod which passes through 


. bY | : . . . . : . 
in plaster by the use of the clay thickness, | graving is so clear as to require but little in | the hollow spindle, and is drawn up by the 
before he can produce a fac-simile in wax | the way of explanation, The hand is shown | small hand-wheel seen at the extreme left. 


of the model he fashioned. 
It may be here said that the marks of the | 


‘in the proper position for unlocking the | 
‘slide can be operated from either side of the 


half nut from the loose jaw, and moving the 





Both rests are compound, and the cross- 


machine. The gap is opened by sliding the 
| upper bed upon the lower by means of a 
/screw and hand-wheel seen at the righit- 
|handend, It is clamped in position by the 
lever seen at the left and below the carriage, 
| Two countershafts are furnished, having 
iron cones and friction pulleys. The cones 
are for a 4” belt. 
eee ee 
Calibration of Brown & Sharpe Microm- 
eter Caliper. 





The calibration of a micrometer caliper 
which is considered a standard insti 
ment, is a matter of interest to all users 
of micrometer screws, since such a Cali 
bration will show to a considerable d: 
gree of accuracy whether the microm- 
eter is perfect, or in error, and if the 
latter, the nature and extent of thie 
error. Being interested to know to 
what extent the instruments used 
the Mechanical Laboratory at Sibley 
College could be relied upon, at the 
suggestion of Professor R. C. Carpen- 
ter the following investigation was 
made. 

The calibration was effected by com- 
parison with a standard metallic grat. 
ing upon the Rogers Ballou com- 
parator. The caliper was rigidly 
clamped to the comparator, the axis of 
the screw being horizontal and para)- 

lel with the ways of the machine. The plug 

which forms the lower post of the caliper 
was removed. An iron bleck having a one 
fourth inch rod screwed into one side was 
clamped to the small movable carriage in 
such a way that the rod played freely 
through the hole in the caliper and abutted 
against the end of the micrometer screw. 
The metallic grating was mounted upon 
this carriage. When the micrometer screw 
was advanced it pushed the carriage carry 
ing the grating before it, and the absolut« 
amount of such displacement was read by 
means of a fixed microscope focused upon 
the grating. A similar microscope served 
to show whether the caliper remained abso 
lutely stationary throughout the investiga- 
tion. Precautions were taken to secure 
perfect alignment of the parts by adjusting 
the cross-hairs of the microscope upon the 
axial graduation line of the caliper, and re 
quiring it to traverse the whole length with 
out deviation or going out of focus. This 
insured alignment in both horizontal and 
vertical planes. The grating used consists 
of a bar of metal highly polished on one 
side and ruled two thousand five hundred 
lines to the 
inch. The 
reading micro 
scope is pro 
vided with two 
cross-hairs, one 
fixed and the 
other adjust- 
able by means 
of a microme- 
ter screw, the 
head of which 
screw is divid- 


ed into one 
hundred parts 
each  repre- 
senting a dis 
placement of 
.00001 of an 
inch. Incre- 


ments of even 
number of 
thousandths 
were taken, so 
that each at 
reading the fixed cross-hair should coincide 
with one of the lines of the grating. Any 
variation from this was measured by bring- 
ing the movable cross-hair into coincidence 
with the line of the grating corresponding 
to the reading of the caliper, and reading 
its displacement from the fixed cross-hair, 
thus determining the error of the screw. 
The investigation showed that the microm- 
eter screw could be adjusted to within 
one fifty-thousandth of the desired point. 
There was also a possible error of about the 
same amount in reading the grating, thus 
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making a total possible error of one twenty- 
five thousandth. Readings were taken 
throughout the length of the screw with 
constant increments of .024o0f aninch. In- 
asmuch as the head is divided into twenty- 
five parts, this brought the reading upon 
each division successively, thus testing the 
accuracy of the graduation. 

The readings showed little error, beyond 
that due to observation, throughout the first 
three-fourths of its length (one inch); during 
the last quarter of its travel, however, an 
accumulative error appeared, amounting at 
the end to .00012 of an inch, the actual 
jength of the screw being .99988 of an inch. 
A number of readings were taken both of 
intermediate points and total length. A 
second micrometer of the same manufacture 
and pattern was also calibrated in substan- 
tially the same manner, showing an error 
which gradually rose to .00025, midway in 
its travel, dropping at .7 to .00017 and again 
rising to @ maximum at the end, of .00036, 
the error being as in the first case. The 
screw was therefore too short, its total length 
being .99964 of an inch. The instruments 
tested were of modern design, and have 
been in use about one year.—J. G. BRown 
and C. L. Hoyt in 
The Crank, 

—— 

Automatic Newel 

Post Turning 
Machine. 





We present here- 
with an illustration 
of a novel wood- 
working machine, 
intended for turn- 
ing newel posts, 
porch columns, 
balusters, spindles, 
chair stock, etc., 
either round or in 
any desired form, 
such, for instance, 
as square, hexag- 
onal or octagonal. 

It has long been 
the desire of wood- 
workers to possess 
a machine which 
would be efticient 
in this class of 
work, and it is be 
lieved (this belief 
being based upon 
some three years’ 
practical use of this 
machine) that the 
object sought has 
been attained. The 
machine is built in 
three sizes, our illustration showing the 
largest of them. 

Fitted to arched housings at each side of 
the machine are chucks which grip and 
hold the werk as shown, the jaws being 
tightened up simultaneously by means of 


pinions and gears. These chucks are re- 
volved together by connected gearing, not 


ata high rate of speed as in ordinary wood | 


turning, but slowly, and, in case of round 
turning, by means of worm gearing. In 
this case the driving motion is derived from 
the inelined shaft seen at the right, which 


has a telescope joint and universal coupling, | 


these being required from the fact that the 
housings holding the chucks move along the 
bed of the machine to and from the front, 
passing over the cylinder, which is driven 
by the belt seen at the extreme right. This 
cylinder is of steel, and is so arranged that 
any desired number of bits may be secured 
to it, and these bits may be of any desired 
shape to suit the work to be done. 

In the case of round turning, the work is 
advanced automatically until its center is 
vertically over the center of the cylinder, 
where it stands and makes one complete 
revolution, the bits below shaping it. After 
this the revolving motion of the work is au- 
tomatically stopped, and the work traversed 
back ready to be removed and replaced by 
another piece. 

At the right-hand end there are a number 
of index rings having notches cut in them 


corresponding tothe number of sides it is 
desired that the work shall have in case it is 
not to be round. 

With a pawl or dog set in the desired 
ring, the work is first automatically ad- 
vanced, passed over the cylinder, passed 
back again, automatically revolved one- 
fourth, one-sixth or one-eighth of a revolu- 
tion, as the case may be, and again fed over 
the cylinder, this being repeated until the 
piece of work is finished, when the motions 
of the head are automatically stopped. 

The cylinder isin four parts, so arranged 
that any desired length of cylinder can be 
had by adding to or taking from the shaft, 
while one of the housings is movable to or 
from the other to accommodate work of 
different lengths. 

The change from round work to that of 
any other shape provided for is instantly 
made, and when the reciprocal motion is in 
gear the continuous feed motion cannot be 
thrown in, and vice versa. The extent of ail 
the various motions is adjustable to suit 
work of different sizes, so that time is econo- 
mized; the large machine No. 1, which 
weighs 9,000 pounds and takes stock 4” to 
8’ square, being capable of turning 200 to 


what is certainly industrial progressive civil- 
ization, and while this nation is moving on 
side by side with other nations, does any 
know less of what others do than we, and 
are any so stupid about profiting by what 
others are doing? Orif other nations are as 
thoroughly convinced of their merits, do 
they not keep their conviction more to them- 
selves? 

That we excel other people in certain lines 
of industry is a fact, but that they excel us 
in others leaves us the less te boast of. 
Great as are our achievements, with our fa- 
cilities and the added knowledge of centu- 
ries, what have we in greatness to compare 
with the great works in ancient Egypt, with 
the art and architecture of Greece, with the 
paintings, sculpture, buildings, roads, aque 
ducts and baths of ancient Rome? Where 
do we compete with the tombs and silks of 
India, with the palaces of Venice, with the 
education of Germany, the pottery, tapes- 
try, art, industry, science, engineering, taste 
and beauty of France? Are we really in the 
race with the carvings of Switzerland and 
Norway, the sculpture and music of Italy, 
the lacquer work and jades of Japan, the 
silks and ceramics of China, and with the 
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AUTOMATIC 
250 pieces per day; the No. 2, 


34’ square, turning 400 to 700 pieces per 
day, and the No. 3, weighing 3,500 pounds 
and taking stock }’’ to 1}, capable of turn- 


ing 600 to 1,000 pieces per day. 


stantially proportioned and built; that the 
means by which it performs its functions 
are not complicated nor specially liable to 


as reliable and durable as most other wood- 


shows it to be. The machine is made under 
Burke Brothers’ patents, by J. 5. Graham 
& Co., Rochester, N. Y. 
- 5 lie 
American Boasting. 





By Pror. Joun E. SWEET. 





None of us think as well of the man of 
real merit who appears over-conscious of it 
as we do of him who is less persistent in 
forcing the fact of his merit upon others, Is 


districts and industries in this country? Will 
it not be helpful to pause a moment in the 








self-glorification to which success has made 


| prone, and consider a little more humbly 


; us 


| 


just where we stand ? 
While this is the greatest century of all 
| centuries in the advancement of what we 


suppose to be general civilization, and of 


derangement, so that the machine should be | 


working machines, as, indeed, experience | 


not this equally true of communities, States, | 





__ ae 
ry 
| | 


\ 





NEWEL Post TurNING MACHINE, 


weighing | world of achievements and supremacy in in-; Whitney’s 
4,500 pounds and taking work from 1}" to| vention, mechanics, engineering, science, | worth’s of twenty or thirty years ago, but 


medicine, metallurgy, navigation, manufac 
| tories, implements and instruments of war, 
| postal service, civil service, internal improve- 


| a I 
| ment, and the local government of England? 
It will be noticed that the machine is sub | 


Other nations give us credit for those 
| things in which we surpass them. Why 


|are we so reluctant and ungenerous, if not 
| unfair, as not to return the compliment ? Is 
it because we are too conceited, or is it be 
| cause we do not know, perhaps? But it is not 
to our credit if it is 
blow our own horn and expect them todo 
thesame? If so, that at least is not a trait 
| to be proud of. Or is it just this, that to do 
| so would not be American ? 

We boast of our great men, of our invent- 


ors, of our mechanics, of our workmanship, 


so. Is it because we 


of our achievements, but how much allow- 
ance is made for what was done before by 
| other men, other nations, and for the work 
done before we began? We may well be 
| proud of our Franklin, but how many great 
| men were there before? He demonstrated 
that lightning and electricity were one, but 
| how much was known about electricity be- 
fore ? 

Most of those who read the history as given 
in the Royal Encyclopedia will be astanished. 
We are proud of Morse, and well we may be, 
but his great achievement was not in the in- 

|vention of the electric telegraph, for that 


'was done by others at the time or earlier; ' 





but he invented the best one, and with the 
aid of such men as Ezra Cornell erected and 
put in operation a telegraphic line. The 
electrical part had all been preceded by Far- 
aday and other European electricians. The 
mechanical part was crude compared to the 
present perfect instruments. Among our 
present electricians there is a small army of 
them, each a tooth or a wheel in the great 
machine, but there is many and many a 
tooth and wheel in the great machine be- 
sides. The genius of one man seems great to 
us to-day, but itis but another step added to 
the genius of another man who added his 
step to that of the others who preceded him. 
Corliss was a great man, but he came after 


Watt, a greater one. Our machine tool 
builders are great men, but they follow 


Whitworth, Maudsley, Roberts and Nas 
myth. We excel in wood-working machin- 
ery—not in every respect, and nine-tenths of 
every wood-working machine tool is but the 
carrying out of Bentham’s patents granted in 
England a century ago. Watt invented and 
constructed the copying lathe before Blanch- 
ard. Newbery, of England, invented, and 
Perin, of Paris, perfected and introduced 
the band saw machine. We manufacture 
clocks, cheap 
clocks, good clocks 
and Yankee clocks, 
but few of the best, 
and the science of 
timekeeping and 
clock-making is old. 
We manufacture 
watches as _ pieces 
of small machinery 
better than others, 
yes; but as time- 
keepers, no. The 
highest-priced and 
best watchesare still 
made in England 
and Switzerland. 
We mike fine ma- 
chine 


ingenious 


tools — more 
than 
others, yes; better 
than others, no. 
We make standards 
of measure. of 
straight and flat 
standard 
gauges, after Whit- 
worth’s models, and 
a good while after 
Whitworth pro- 


surfaces, 


duced and _ intro- 
duced the same 
things. Darling’s 
scales were ahead 
und better than 
all others. Pratt & 
gauges are better than Whit- 


| Whitworth’s 


| were twenty or thirty years 
|ago. Sewing machines were an American 


Har- 
vesting machines are supposed to be, but 
Bellinvented and built a mowing machine 
years before McCormick, and the mowing 


| invention and American development. 


machine is an American development, and 
not an American invention. The typewriter 
|in its perfected form is American, the lawn 
|mowerand bicycle are not. Some things in 
textile manufacture are American, far more 
are not. 
American, the Jacquard loom and the spin- 
ning jenny are not. 
the three high roll train and the repedter are 
American; the Bessemer 
| Siemens the Whitworth 
| pressed ingots, the steam hammer, the hot 
| blast and the Whitwell stove are not. The 
| sleeping car and air-brake are American; the 
| locomotive, the block system of switch and 
| signal, the point in place of the switch are 
|English. The greatest improvements in 
'single cylinder steam engines were Ameri- 


The knitting machine may be 
In the iron industry 
cast-steel, and 


processes, com- 


can. 

| The successful multiple cylinder is in both 
invention and development Scotch or Et 
lish. The turret on a war vessel is Ameri- 
can; the armor plate and built up guns are 


uo 
1g 


not; and while our newspapers make out 


our vessels and guns to be superior to oth 
ers, the gun trials seem to be made on a half 
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charge of powder, and the claim based on 
the assumed full charge, and the armor-clad 
vessels that we are going to build are the ones 
that are superior. 

According to our papers the Pennsylvania 
depot at Jersey City is the largest single 
room in the world. That would be true if 
it were not for the Machinery Palace in 
Paris, which is more than twice the size. 
We have the largest bridge in the world, or 
would have, if it were not for the Forth 
Bridge in Scotland. Our Washington mon- 
ument is taller than the Pyramids, taller 
than St. Peter’s, each of which is something 
besides what some one has called a ‘‘ marble 
railroad spike,” and the Washington monu- 
ment would be the tallest structure in the 
world were it not for the Eiffel Tower, 
which is not quite twice the height. We 
have the largest statue in the world, but it was 
madein France. We perform wonders both 
in large things and small, but there are few 
things, indeed, after all, either large or 
small, that are not better done in other coun- 
tries; so few, indeed, that it seems hardly 
worth while to boast of them, even if boast- 
ing were not a detriment to us in the eyes of 
other people—a detriment te ourselves be- 
cause such a thing is detrimental to prog- 
ress, and a thing that is in shocking bad 
taste at the best. 

Among the things most boasted about, 
and upon which we have the most reason to 
pride ourselves, are our mechanical inven- 
tions and the products of our mechanical 
engineering establishments. 

In noting the things in which we surpass 
the world it will be well to balance them 
against the following on the other side: 

Lumber is much better sawn and with 
much less waste in nearly all other coun- 
tries than here. Joiner work was first much 
better done in Austria. Iron casting is a fine 
art in nearly all countries, except England, 
compared to our productions. Steel in all 
its forms is as good or better. Steel casting 
to shape, Muntz metal and Mitis metal are 
of foreign origin. Solid drawn steel tubes, 
laminated gun barrels and Stubbs wire are 
imported. The most economical and best 
built horizontal engines are built in Switzer- 
land. <A better built Corliss engine than 
was ever seen in this country was exhibited 
at the Paris exhibition, built at Creuzot—an 
engine with work about it that no Ameri- 
can could even tell how it was done. There 
were also exhibited engines better fin- 
ished than the highly-finished Brown, and 
Straight Line engines, with even a greater 
difference between the American and the 
Mulhouse in workmanship than between the 
others. Machine tools with better material, 
better designed, and better workmanship 
than the best of the American. A few 
points among the many: Successful hard 
ened and ground steel journals and boxes; 
cast steel hardened and tempered gears and 
pinions ; turret heads on screw machines 
with hardened and ground tool steel tur- 
rets; and here the writer, by way of pa- 
renthesis, would beg to suggest that per 
haps the number of American steel makers, 
machinists and smiths that court the job of 
making a piece of tool steel 6” thick 10” 
diameter, boring seven or more holes through 
it, and hardening the thing as hard as fire 
and water will make it, are rather limited, 
with many another job which we possibly 
could do, but don’t. 
we have originated, how many of them but 
are the natural outgrowth of the original 
slide lathe, planing machine, gear cutting 
machine, drilling machine, shaper, trip-ham- 
mer, steam hammer, rolls, punching ma 
chine, shearing machine, bending rolls, and 
later forging machine, hydraulic press, hy- 
draulic riveter, cold-iron saws, and band 
saws for iron—none of which originated 
with us—which shows that the outgrewth 
from the early machines has not been whol- 
ly confined to this country, and that all 
the bold departures de not stand to our 
credit. 

We have done nothing further in advance 
of precedent than rolling tubes from the 
solid bar. 

In the foregoing I have intended to be 
strictly fair, and though I may be here and 


Of the machine tools | 


there in error, there are no doubt scores of 
things better done abroad than here, or not 
done at all here, that I have not mentioned. 

Things are done in India, China and 
Japan in the way of working metal, and 
that, too, by the crudest of toels, which we, 





MULTIPLE SPINDLE 


with all our ingenuity and appliances, could 
not accomplish. It will be said in reply 
that ‘‘ we don’t want to”; true, but on the 
other hand, when we question why every- 
thing abroad is not done as we do it, would 
it not be well to think perhaps they too 
‘*don’t want te,” instead of ridiculing their 


POWER 


way, and thus setting it down to inability 
or ignorance ? 

In fine, are we legitimately boastful, or 
are we not ? 

It is the practice among foreign periodicals 
to publish everything they find of ours that 





seems to them superior, and they do it both 





| that their people may profit by the infor- 
 aotien. and as astimulus to keep their in- 
dustries up to the times. It is the practice 
with our technical journals to copy these 
notices; but for what purpose or why it is 
hard totell. What it doesis to flatter our 
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DRILLING MACHINE. 


vanity and cultivate our conceit, neither of 
which seems necessary. 

There will be among my readers hun- 
dreds who have gained their knowledge 
from reading, who will set down the above 
as the chattering of a crank, as a libel on 
our national greatness, as the prattle of a 
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man void of patriotism, and, too, there may 
be scores of others equally as competent to 
form an opinion as myself, who can find 
abundance of evidence satisfactory to them- 
selves that shows the above claims are 
wrong, and to those I would reply in ad- 
vance as follows: Admitting it to be so, is 











not cultivating the notion that we can learn 
nothing from other nations detrimental to 
progress? Is not boasting in every form 
bad taste ? 

——_—__>  —__—_ 


Multiple Spindle Drilling Machine. 





The accompanying illustration represents 
a multiple spindle drilling machine, having 
twenty-two spindles so arranged as to be as 
close together as the size of the chuck re- 
quired to hold the drills will allow. 

The spindles are driven from drunis 
placed below, each drum in this case driviny 
half the spindles. A round belt is used 
which is continuous for each side of the 
machine; 7. ¢., only two belts are used for 
the twenty-two spindles. The belt is wound 
continuously around the spindle pulleys ani 
the drum, all slack being taken up by 
weights which are attached to the hooke 
levers seen. To these levers are attached 
the idler pulleys, over which the belt passes 
in returning from one end of the system of 
pulleys to the other. The spindles are pro 
vided with bearings at each side of the pul 
leys, as well asin front. The work is heli 
on a table to which any special jigs or 
fixtures can be attached, this table being 
fed to the spindles by the motion of han 
lever. 

The machine can, of course, be built with 
any desired number of spindles greater o: 
less than in this machine, and seems wel! 
adapted to the requirements of manufactur- 
ers of certain lines who have large numbers 
of small holes to be drilled. Any desired 
spacing of spindles may be provided, and 
they need not, of course, be all in the same 
line. The machine is made by the Iowa 
Machine Novelty and Brass Works, Des 
Moines, Iowa. 

ee 
Power Shears. 





We illustrate herewith a shear designed 
for cutting plates of any width and of any 
thickness up to #”, 14’ round or equivalent 
flat bar iron, or 4’ angle iron. 

The lower shear blade is stationary, the 
upper one being attached to a slide which 
is moved by an eccentric, this eccentric 
being driven by means of a train of gears 
from the fly-wheel shaft, as shown. The 
frame of the machine is so constructed as to 
allow of the greatest facility in handling 
sheets or other work. There is the usual 
clutch by which the machine is instantly 
thrown in or out of gear, so that it is under 
the control of the operator at all times. All 
shafts, screws, etc., are of steel, and there 
is a tie bolt to put in at the opening when 
cutting heavy bar or angle iron. All neces- 
sary facilities are provided for gauging the 
work. The machine weighs, complete, 8,400 
pounds, Its builders are The New Doty 
Manufacturing Company, Janesville, Wis. 
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Items for Pattern Makers, 





By P 8. Drnary. 





II. 





SPUR GEAR PINIONS. 


If spur gear pinion patterns, with about 7” 
face and upwards, were built up hollow, with 
a cover on the cope side, which could be re- 
moved as shown in Figs. 5 and 6, page 5, 
the molder would be more likely to get a 
casting like the pattern. 

By leaving the cope side of the pattern 
open this way, it allows the molder to rap 
all around on the inside of the pattern, which 
is a much better way of loosening the pattern 
than driving a spike in on the top, and ham- 
mering the spike sidewise, until the mold is 
enough countersunk to produce a bevel pin- 
ion instead of a spur pinion. 

Building the pattern this way not only 
helps the molder, but also makes it conveni- 
ent for fastening the teeth on with screws 
from the inside, using a short screw-driver 
to do so. 

For drawing the pattern, an iron plate 
with a tapped hole should be inserted on 
the outside, in the end that is molded down, 
and a hole bored through the bottom—in 
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this way the draw plate will not be so liable 
to be pulled out as if otherwise put on the 
inside. 

The ring forming the shrouding over the 
teeth should be cut into segments in the 
manner shown in Fig. 7—in this way the 





shrouding can be drawn in, thus doing away 
with the parting in the bottom of mold, 
which would have to be made if the ring 


were whole. The shrouding need only be 
carried to the pitch line of teeth. 


FOUNDRY CORE BOXES. 


Pattern makers are not supposed to make 
a core box for every round core that may be 
required, except in cases of special sizes, or 
when chambered holesare called for. Found- 
ries usually carry a stock of what are known 
as round cores of ordinary sizes, though it 
would be a libel on most foundries to call 
them round or say they are ordinary sizes. | 

I suppose the reason why foundry stock | 























cores have sucha ba reputation is because ba 
there are sO many cores constantly being AY 
made from one box, and the ‘‘artist in 











| 1\V 

WN '- rT 7 
cores’ becomes so attached to his ‘‘standard ea 
core boxes” as to be unable or unwilling to 
discern when they are unfit for further serv- 
ice—no matter what condition the box be 
in, it will always stand to make a few more|if any, appears in some corner of the cast- 
cores. ing, such as at the back of a flange where it 

This is why castings come into the ma-| joins the body—this is the most probable 
chine shop with a 2” round hole (or rather | place for the defect to show itself, o ving to 
what is supposed to be such), measuring all | the counter shrinkage that takes place just 
the way from 2” to 2}'—all depends what |at that point. A large fillet in the corner 
part it is measured. will sometimes help to prevent defects, but 

A core box that might do better service | it is not always suflicient, especially where 
than the ordinary one is shown in Fig. 8. | large flanges are cast on the body of a cyl- 
It can be made of iron or brass, according to | inder. 
size required. Pump cylinders for ice machines usually 

It will be seen that it represents a box 12" | have large flanges, and to prevent the iron 
long, spaced off in inches, a cut being made|from drawing away in the corner at the 
at each division with a hack saw, enabling | backs of these flanges is one of the problems 
the core maker to cut the core, while green, | that the molder has to solve. 
to the required length, by drawing a thin] Iwas in a foundry not long ago, where 
trowel or an old hack saw through one of|they resorted to what I consider a novel 
the cuts. For an inch on one end it is} way to prevent the iron from being too open 
spaced off in eighths—this gives the core|in the corners, as, indeed, all castings are, 


— 


Fig. 5. 
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just comments thereon. The boilers were 
made in March, 1883, nine years ago, in- 
stead of six, as stated. The material was 
made by MclIlvain Brothers, and a copy of | 
the test shows it to have been, as specified, 
best fire-box 55,000 pounds tensile strength. 

There seems to be no question as to the 
character of material and workmanship or 
design, as, when subjected to the terrible 
strain, no specific weakness was shown; but, 
like the ‘‘one hoss shay,” they gave way 
equally in all parts. 

A word seems necessary, however, re- 
garding the manner in which they were 
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SEE PaGe 4, 





connected, and in explanation we hand you 
a copy of the original drawing [reproduced 
herewith] sent out to give information as to 
the setting of these boilers. From this you 
will notice that we show foreach boiler, and 
sent with them in shipment, two 3" safety 
valves to be attached directly to a nozzle on 
the boiler itself, with no possibility of the 
connection being cut off, and if one safety 
valve from any cause failed to relieve the 
pressure the other would. Thus two means 
of relief were provided for each boiler. 

The steam gauges, you will notice, are 
distinctly shown as being connected by a 
pipe attached below the safety valves, so 
that under al] circumstances the gauges 
would indicate the pressure upon the boil- 
ers themselves, and not upon any intermedi- 
ate connection. 


| safety. 


















































he insist further than sending full instruc 
tions and working drawings, as we did in this 
case, showing how the boilers are to be set and 
connected ? It is here that the benefit of a 
wise boiler inspection law is felt in affording 
The law should ‘‘ ¢nsist,” as it does 
in Philadelphia, upon a yearly inspection of 
a boiler plant and the granting of a license to 
work it under a given pressure, assuring itself 
both before the new plant is put in service, 
that it is properly and safely connected and 
constructed, and afterwards at intervals 
that the plant is kept in good condition. 
Had this plant been-connected as our work- 
ing drawing plainly showed, no such fright- 
ful disaster would have occurred. 

It is out of the power of a manufacturer, 
ina large number of cases, to satisfy him- 
self that the boilers are set and connected 
according to the drawings sent, as we often 
feel regarding the drawings as is recorded 
as having been said by Mr. A. B. Mullett, 
that, although you can furnish drawings, 
you cannot furnish brains to understand 
them. 

IKENSINGTON ENGINE Works, Limited. 
W. H. Francis, Secretary. 
Sending Catalogues, 
Editor American Machinist : 

We have read with interest your article, 
“Sending Catalogues,” and our plan may be 
of interest to some of your readers. We «al- 
ways send a catologue to every applicant, 
and if the application is not on a regular 
printed letter-head we write the applicant 
saying that catalogue has been sent, and pa- 
litely request the favor of a reply, stating 
the nature of their business and telling them 
at the same time that our list prices are sub- 
ject to a discount based on the quantity of 
yearly purchases, and that we will, on re- 
ceipt of their letter, quote them the best 
price we can. This costs the trouble of the 
letter and additional stationery and postage, 
but we find it pays. It puts us in direct 
communication with the prospective cus- 
tomer, and our attention is appreciated. 
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THE SAVANNAH BOILER EXPLosion. 


maker an opportunity to practice ‘‘ fine; wherever there isa point at which counter 
basa " pie 

measuring” when cutting the core, but these | shrinkage takes place. It was done by plac- 

eighths may be dispensed with, according | ing chills in the corner, at the back of the 





to taste, 
‘or large sizes the box should be made | pattern. This, of course, chilled the iron in 
longer—how much longer depends upon the | the corner, making it closer grained than it 
class of foundry work done. otherwise would be, and it had the desired 

lam of opinion that if some enterprising | effect of producing good castings, that would 
firm were to make a line of balf round iron | stand the test without leaking. 

re boxes, something after the style shown 
in Fig. 8, and get them up light, they would 
find a ready sale for them in foundries all 
over the country; it would be meeting ‘‘a 

ng-felt want,” 
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LETTERS FROM PRACTICAL MEN. 


The Savannah Boiler Explosion, 

Editor American Machinist : 

We have read with interest your illus- 
trated article upon ‘‘A Disastrous Boiler 

There are few firms manufacturing ice | Explosion,” in your issue of March 24th, 
waking and refrigerating machinery, which | 1892, in which our name is mentioned as 
have not had some trouble at some time with having furnished the boilers which exploded. 
their pump cylinders and other details, which | That the boilers were of best material and 
lave to withstand a high pressure. construction your illustrations and article 


AMMONIA PUMP CYLINDERS, 





flange, the chills being rammed up with the 


Regarding the drum 24” diameter by 10 
feet long, your article and illustrations are 
the first knowledge we ever had of its at- 
‘tachment. We did not furnish it, and knew 
nothing of its being in use. 

Our drawing showed a pipe connecting 
the two boilers with stop valves, as is cus- 
tomary and in good practice, to enable one 
boiler to be run independently of the other 
in case of repairs; but each boiler with 


double safety valves and steam gauges en- 
| you can bet that if we ever do want anything 
in that line our order goes to the man who 


tirely independent of each other, and shown 
/attached in a manner to give, a3 designed, 
all reasonable assurance of safety in the daily 
use of the plant. 

Referring to your editorial, in which you 
say, ‘‘Every manufacturer of boilers should 
insist upon putting them in place, or hav- 
ing them put in place in such a way as to 
give reasonable security ”—in the main we 
|agree with yeu; but when a manufacturer 


When a casting is being tested, the leak, | fully confirm, and we thank you for your| ships a boiler to a far distant point, how can | 





We find that most men, and boys too, 
know when they are well treated, and usual 
ly find out if their requests are attended to, 
or thrown in the waste paper basket. ’Tis 
true that many persons write for catalogues, 
or advertising matter, that never buy any 
We do it ourselves, for various rea- 
sons—sometimes out of mere curiosity, to 
see What the blamed thing is like. But we 
get information which is valuable to us 


goods. 


and costs the manufacturer very little, and 


treated our application with respect, even if 


| we did use plain paper. 


In this connection will mention the fact 
that a year ago we got out a convenient desk 
blotter (sample mailed you), and it fvok with 
all classes, so much so that our supply was 
soon exhausted. During the run we received 


in one month six requests from young lady 
typewriters, all in one city, for blotters, and 
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each of them got one. We think some one 
will hang over that machine long enough to 
catch a glimpse of our card on the pretty 
blotter, and it will have fulfilled its modest 
destiny. 

If any one wants a catalogue bad enough 
to write and ask for it, we are glad to send 
it, even if to a competitor who wants to 
photograph the lists and cuts. It’s an old 
saying that ‘‘If yeu throw mud enough 
some will stick,’ and catalogues and adver- 
tising matter are, in one sense, mud thrown 
at the public—you can't tell when you may 
make a lucky strike, and the more you throw 
the sooner some one will get hit. 

CLEVELAND Twist DRILL Co., 
J. D. Cox, Jr., Manager. 


A Useful Graphic Diagram, 
Editor American Machinist : 

It isthe firm belief of the writer that the 
use of graphic diagrams might be extended 
with considerable advantage, as by their 
use a great saving of time and mental la- 
bor may often be effected, and results quick- 
ly obtained which are sufficiently accurate 
for most practical purposes. Many dia- 
grams of this kind have been published 
from time to time in books and technical 
periodicals, but in almost every instance the 
scale upon which the diagram is made is far 
too small to render it of any practical use, 
and it therefore becomes necessary to make 
an enlarged copy before the diagram can be 
of service in the office or drafting-room. In 
some cases this does not constitute a very 
difficult task, but in others, where a number 
of curves enter into the construction, the en- 
larging is not so readily accomplished, more 
especially as the method (when one exists) 
of originating such curves is seldom or never 
given. 

The accompanying diagram illustrates a 
useful application of the rectangular hyper- 
bola, the series of curves giving the percent- 
age of rivet strength in a joint resisting 
shearing, compared with the tensile strength 
of the solid plate. It is scarcely necessary 
to note that this is an important calculation 
in connection with investigations of the 
strength of riveted structures. 

To construct the diagram, draw the lines 
O A, O B, at right angles to each other, 
and of any convenient length; these are 
the ‘‘ asymptotes” of the hyperbolas. Draw 
B Cand A C parallel to O A and O B respect- 
ively; also draw O D bisecting the angle 
AOB. Divide the line O A into 100 equal 
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equal parts, and continue the spacing from 
X towards D by setting off lengths equal to 
two of the smaller divisions as indicated in 
the diagram. Each of the points so obtained 
is a point in the respective curves. It must 
be distinctly understood that the ordinate c 
p is only to be used in constructing the curve 
cd. For each of the 
sponding ordinate must first be found by the 
inverse of the method of determining a point 
in the curve. 
drawn through this point is found as fol- 
lows: 

Draw the vertical 2 y and join yto 0. 
Draw through 2 the horizontal z z, and 
through the point z, in which 0 y cuts 7 2, 
draw the ordinate p S, which is to be used 
in describing the curve through 2 in the 
manner already explained for the curve e d. 

The series of curves so drawn represents 
rivet diameters as figured. The divisions of 
the line a } represent the maximum pitch of 
the rivets divided by the number in one 
pitch and multiplied by the plate thickness 
in sixteenths of aninch. The vertical divis- 
ions give the percentage of rivet strength 
compared with the tensile strength of the 
solid plate, the several scales corresponding 
to the different kinds of joints adopted. The 
particular scales given are for the formule 
expressing Lloyds and the British Board of 
Trade rules, but as will be readily understood, 
others of a similar character may be used. 
The method of using the diagram may be 
best illustrated by an example: Find the 
percentage of strength of rivets in single 
shear, compared with the tensile strength of 
the solid plate, in the case of a double-rivet- 
ed lap joint; plate thickness, 4 inch; rivets, 
8 inch diameter; pitch, 24 inches. Iron 
plates and rivets. Rule: Divide the mavxi- 
mui pitch by the number of rivets in one pitch 
length and multiply the quotient by the plate 
thickness tn siateenths of an inch. Thus, 

2.5 


9 
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x 8=10. Find the point of inter- 


section of the ordinate 10 on the diagram, 
with the curve of rivet diameter (# inch), and 


corresponding to the materials used. 
will be found to be 71 percent. It should 
be noted that rivets in double shear are 
considered to be 75 per cent. stronger 


cases it be necessary to 





parts and emphasize the main divisions by 
drawing horizontals as 

shown. It will be found 
unnecessary to extend 

the subdivisions of this | Leo Us | 
line below the horizontal a! p 


Lloyds. A 


result given by the diagram by 1.75. 
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read off percentage of strength on the scale | 


- 
To draw the other curves in their correct | stated that the series of curves 
relative positions divide the line 0 X into 18| by several hundred separate 


Thus taking the point 2 the} | 
ordinate corresponding to the curve to be | 





was obtained 
calculations, 
| the writer concluded that the construction 
of a series of such curves by a simple geo- 
metrical method might not be altogether de- 
void of interest, more especially as by this 
method of construction the diagram can be 
readily drawn to any desired size. 


other curves a corre- | 


























Manchester, Eng. M. E. 
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Vig. 1. 
American Machinist 
Turning Paper Rolls, 
Editor American Machinist: 
Referring to Question No. 102, issue 


March 17, I wish to say I have been turning 
paper rolls and found the herewith de- 
scribed tool best to do the work. Aftera 
number of experiments I forged a tool like 
a strong knife blade heavier at the bottom, 
cutting edge top like Fig. 1. Then I bend 
the knife nearly 90 degrees to tool like Fig. 2, 
so that tool will cut paper like a pocket-knife 
when paperis lying on aboard. Point of 
tool should be straight at turning side, to 
have clearance taper at side towards opera- 
tor. FRED SCHAEFER. 


Kditor American Machinist : 

I note your desire to have some one an- 
swer Question No. 102, What is the best 
kind of a lathe tool for turning paper? The 





This | 
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method of finishing paper calender rolls is 
to first, take off the soft outside as the rolls 
come from the press, with a left-hand side 


tool bent at an angle of about 45°, and 
ground keen and sharp at the point. This 


too] is set almost flatways to the roll, so 


than when in single shear—so that in such| that the point will cut like the point of a 
multiply the| knife and take the paper off in rings. 


The 


It | roll is then turned to size with an ordinary 


turn paper rolls 20” in diameter. You wij 
have to use hook knife to keep paper away 


from tool. JOHN A. Kay. 





[Mr. Kay’s sketch is substantially the 
same as shown above.—ED. | 
Sending Catalogues, 
Editor American Machinist : 
We read with interest Mr. Grant’s irticle 


on the catalogue ‘‘ abuse,” and your eqj. 
torial resumé of same. We have lone heey 
face to face with this question, and venture 


to hand you herewith two solutions of ihe 
problem of “Eligibility.” The “white” 
card gives a worthy applicant an o)por. 


tunity to make it clear to us that he should 

have a catalegue—if he desires to do so—ag 

many do, while the yellow one seems to be 

very efticacious in discouraging the “fiend” 

mentioned. Pancoast & MAuLr 
WHITE CARD. 


Philade)phia, . eeeOs:.. 188 


We have your..... ..- asking fora 
copy of our catalogue, but are unable to 
learn from your communication, as you do 
not seem to have a printed letter heading, 
and send no business card, that you are 
connected with any firm, or are in any busi- 
ness yourself in which you would revuire 
goods in our line, or would have any use 
for the book If you can satisfy us that 
you need such a catalogue, we will be 
pleased to send you one, or will mail it 
upon receipt of....cents in 2-cent postage 
stamps. Should you, after receiving the 
book, favor us with any orders, the amount 
so remitted us will be deducted from your 
bill. 


We have adopted this system to protect our- 
selves from loss arising from constant inquiries we 
receive from parties who have no need of ¢ither 
catalogue or goods, but who write for the book 
under the impression that it is to be had gratis, for 
the asking. We believe that the above arrange- 
ment will be found equitable, as it secures a «ata. 
logue without charge to all who may favor us with 
their orders, or to any one who thinks it worth 
paying for. 

Very respectfully yours. 
Pancoast & MAULE, 
243 and 245 South Third St., Phila. 


YELLOW CARD. 


Philadel phia,....Mo....188 


The catalogue for a copy of which you 
ask in your fAVOr Of <:0.25<06000:00018 Sent 
out by us for the purpose of securing orders 
for the goods illustrated therein, and we 
have no other object in its distribution. 

We consider the chances of our obtaining 
any orders from forwarding the copy you 
ask for very remote, and consequently must 
respectfully decline to send it gratis. 

We will be pleased to send yeu a copy by 
first mail upon receipt of....cents in 2- 
cent postage stamps, and should you, after 
receiving the book, favor us with any 
orders, the amount so remitted will be de- 
ducted from your first bill, 

This arrangement se- 
cures a catalogue with- 
out charge to all who 
1 may favor us with their 
orders, or to any one iho 
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| 243 and 245 South Third 
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curve c md. There are Ma.cimum Pitch divided by number of rivets in Pitch and multiplied by Plate thickness in siteenths I claim is right in my 
several methods of doing former letter, I omitted, 
this, one of the most | in giving my reasons, 
convenient being indi- | why the steam should 
cated on the diagram by O p re in u , B pass through the valve 


broken lines. Thus to 
find a point in the re- 
quired curve : Draw Of, and from the point | 
e, in which the line so drawn cuts the ordi- 
nate p ¢, draw the horizontal e g, and from 
the point f, in which Of cuts A C, draw the | 
perpendicular f g; the intersection of ¢ | 
and fg then gives g a point on the required | 
curve. Similarly the intersection of & m and | 
D m gives m another point, and by repeat- 
ing this operation a numberof points are 
readily obtained through which the curve 
may be drawn. 


will, of course, be understood, that if there 
are given the maximum pitch, number of 
rows of rivets, plate thickness and percent- 
age of strength required, the rivet diameter 
can be readily determined by a somewhat 
similar method of procedure. 

It is right to state that no claim is made as 
to originality in the design of this diagram ; 


indeed one of a somewhat similar character 


}appeared a few months ago in an English 
‘engineering journal ; 


but as it was there 


A UskeruL GRAPHIC DIAGRAM. 


diamond point as used for turning cast-iron, 
and finished with a carbon or black diamond. 
The speed used in turning paper is two or 
three times that used for cast-iron. L. 


Editor American Machinist : 

In your paper of the 10th inst. you asked 
if any of your readers knew the shape tool 
to use to turn paper. The inclosed sketch (if 
it might be called one) will give you an idea 
of the kind of tool 


to use. 


from the bottom from 
boilers to engines, pumps 

|or injectors, and so on through the throttle 
valve. I think the gentlemen, Messrs. Stan- 
ton and Colvin, have given very good pra 
| tical reasons. When opening the valve with 
| pressure on the bottom, the pressure assists, 
and there is no undue strain on the valve 
|stem thread or nut that connect the stem 
to valve. You stated in your answer that th: 
pressure should be on top of valve; that 


| would be right if there were no steam in th¢ 
| : 
It was used to! boiler that the valve was connected to, and 
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the valve closed, that would bring the press- 
ure on top from the other boilers in the 
pattery, otherwise if the other boilers in the 
battery were off and the valve was closed, 
,ressure would be on the bottom, with 


the 
steam up in that boiler. This is the way I 
have always put valves in where it was pos- 


sible to do so, and our superintendent said 
it was not right. This is the reason I write 
to vou. O. SANBORN. 


Reducing Motions—Piping to Indica- 
tors. 
Editor American Machinist : 

[In your number of the 24th of last De- 
cember you describe and illustrate an indica- 
tor reducing gear, saying it was first made 
some years ago from the drawings of Mr. 
Charles A. Bauer. 

If any of your readers will turn to page 
323 of Engineering for the 17th June, 
1870 (over twenty-one and a half years ago), 
they will see a drawing of this gear de- 
signed by Mr. Schénheyder in a much neat- 
er and self-contained form. I really fail to 
see why they went to the trouble at all of 
indicating the engine, as the results they 
obtained must to my mind be at least some 
forty to sixty per cent. wrong. At the 
meeting in August, 1886, of the Institution 
of Mechanical Engineers I showed two dia- 
grams placed one over the other taken from 
an engine I designed, which was indicated in 
the incorrect manner you illustrated—that is, 
long pipes and bends were used—and she 
was subsequently correctly indicated, when 
it was found there was a difference of 38 
per cent. in the area of the diagrams, al- 
though thespeed was only 98 revolutions per 
minute. 

What the difference at 300 revolutions per 
minute might be I am not prepared to say. 
London. Druit HALPIN, 
[The device illustrated in Engineering, 
and which is referred to by Mr. Halpin, is 
shown attached to the indicator, thus doing 
away with the necessity for providing an 
independent support for: it in each case 
when an engine is to be indicated. This is 
an advantage so far as it goes, but the de- 
vice illustrated by us can be attached in 

much the same way if desired. 

We happen to know, however, that it is 
Mr. Bauer’s practice to employ two indica- 
tors to engines of any considerable size, 
placing one at each end of the cylinder, and 
thus obtaining the shortest and most direct 
piping possible. Where this is the practice, 
it is obviously better to have the reducing 
motion independently supported, which was 
probably Mr. Bauer’s idea in so arranging. 
As to the superiority of Mr. Schonheyder’s 
device in point of neatness we are by no 
means willing to concede that ; though this 
is, of course, a matter of taste. 

But ia Hngineering’s description we find 
no stress laid upon lightness, and the en- 
graving would seem to indicate that the de- 
vice is much heavier than that made by the 
Webster & Perks Tool Co., in which a spe- 
cial point is made of extreme lightness, and 
this, in these days of high rotative speed, is 
important. 

As to the piping, we have referred above 
to a circumstance which clearly shows 
that the importance of short and direct 
piping is, to say the least, not entirely un- 
appreciated by the designer of the device. 
We do not know who is responsible for the 
arrangement shown in the engraving re- 
ferred to by Mr. Halpin ; perhaps some one 
not fully acquainted witb the subject. It is 
a matter not as fully understood nor appre- 
ciated as it should be, and we are glad that 
attention has been called to it.—Eb. | 


Long and Short Stroke Locomotives, 
Editor American Machinist : 

Mr. Francis W. Clough is trying to make 
the world believe that a short stroke ona 
locomotive will do more work than a long 
one, and gives some examples to maintain 
his ground. 

He claims that an 18x22 with 68’ wheel 
Will pull a heavier load than a 16x24 with 
. 68" wheel, or a 16x26 and a 60” wheel. 

We will suppose that each of these en 

ines is to travel 40 miles per hour; the 


es, 


| 
first will have a piston speed of 722 feet per’ 
minute, the next a speed of 788, and the 
last, of 975 feet per minute. 
constant in the first case of 5.95 horse-power 
for every pound of mean effective pressure, 
the next of 4.73, and the last 5.93. 

If 60 pounds of mean effective pressure 
were used, then the 18x22 would develop 
714 horse-power, the 16x24, 567, and the 
16x26 with the 60” wheel, 711. 

As Mr. Clough owns up to ‘‘ monkeying” 
with the safety valve of the 18x22, it is not 
surprising that it would pull a heavier load 
or run faster. 

Increasing the length of stroke increases 
the piston speed, but at such high speeds it 
will require a higher grade of engineering 
ability to arrange a valve motion suitable 
for the 16x26 with the 60” wheel, than for 
the 18x22. If the 16x26 does not do nearly 
as much work as the 18x22, then apply the 
indicator and it will tell the reason. There 
is nothing mysterious about the operation 
of these machines, and if a valve motion 
cannot be designed for the increased piston 
speed made necessary by the longer stroke 
or smaller wheel, which amounts to the 
same thing, then the shorter stroke with the | 
larger cylinders is the only thing that | 


This gives a 
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INIT 
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remains. All that Mr. Clough really shows | 
is that a suitable valve motion for the higher 
piston speed has not come under his ob 

servation. W. E. CRANE. 


Sizes and Camera Reducements of 
Tracings,. 
Editor American Machinist : 

I notice Mr. Geo. Guntz’ article in your 
issue of 25th inst., ‘‘ Blue Print Frames and 
Drawings,” the same treating of sizes, pro- 
portions, etc. 

About five years ago I gave this subject 
a careful consideration. ‘‘ Chordal’s” 
cellent book—a copy of which every ‘‘ Arti- 
san’’ mechanic should own—on page 308, 
mentions drawing cards for shop use 10°x 
134", the same being a staple article in 
Philadelphia, Pa. 

Chordal suggests this size as suitable for 
every and all purposes as shop drawings, 
and I regard Chordal’s sizes, generally 
speaking, as about right. But I perceived 
the prudence of making some drawings and 
their tracings to ” which certainly 
would not ge on the aforesaid 10x13} card ; 
in fact, drawings of three times these di- 
mensions each way are often advisable, on 
the score of convenience in their production. 


ex- 


“é“ 


scales, 


Recognizing this convenience for the large 
drawings, as respects production, and, on 





134 size for shop purposes, it occurred to 
me that the ‘‘camera” was available in re- 
ducing any of the larger sizes to the one 
small size—this being both practical and in- 
considerable as respects expense. 

The camera feature having been deter- 
mined upon, the next in order became the 
prudence of all drawings being made with 
like proportions respects length to 
breadth, so that whatever size the larger one 
was, it should reduce to match the smaller 
card size. 

After due consideration, I adopted for my 
‘‘shop size,” 10x14’, and for my largest 
size, 28x40’. 

This largest size, if successfully halved, 
would give sizes 20x28, 14x20 and 10x14, 
all practically being of same proportions as 
respects their length to breadth. I would 
state here that these sizes are the marginal 
lines, and do not include space outside 
thereof common to most tracings and blue 
prints. 

Tracing cloth and blue print paper I cut 
from 30” rolls without waste, leaving suit- 
able margins. There is a commercial size 
of drawing paper, 22x30" (‘‘Imperial”’), 
and this size is the basis for my tracings 
and unmounted prints—thus, 11x15’, 15’x 


as 





TURNING MACHINE. 


22’, etc.—and gives me 4’ 
shop size. 

Also, for some purposes, I eut tracing 
cloth 13x17" and 17x23", leaving 14” out- 
side of border lines. These sizes also cut 
roll. 

My experience in machine designing bas 
been that the ‘‘original” drawing from 
which the tracings are copied are seldom of 
use after said tracings are conclusively ap 
proved. Furthermore, the size, as well as 
the proportions of the paper upon which 
the original scheming of a machine is done, 
do not have so very much to do with the 
absolute sizes of the tracings taken there- 
from, 

I use one other size of drawing, viz., 10” 
x28" and it applies only in unusual cases. 
This size, however, I use for the ‘‘ indexes” 
for the drawings of the different machines, 

The tracings and unmounted prints are 
stored in shallow trays 1" deep, and of in- 
measure thus: 12x16’, 16’x25" and 
These trays slide into an appro- 
priate cabinet. The one for the tracings 
should be within a fire-proof vault. 

H. C. HECKENDORN, 


without waste from the 30 


side 


25x35". 


Reading, Pa. 


Device for Olling Centers, 
Editor American Machinist : 
An oil can for oiling center holes is not 





margin for the | 


known itis not much of an improvement; 
the pointed wire will be brushed out and 
lost, and the oil chamber become filled with 
dirt and chips. The following I have found 
to work well in practice: Let the oil cham- 
ber be half aninch in diameter, say, and two 
inches deep. To this fit a plug with a close 
working fit. Havea flange to top of this 
plug with a ,;"° hole down through it for 
the pointed wire. This wire should be } 

diameter, and long enough to reach nearly 
to the bottom of chamber, and extend up 
about 4’ above the plug, with atop large 
enough to cover the small hole. Sueh a 
wire cannot be accidentally brushed out, and 
the oil will be kept as clean as ina hand 
oiler. ‘‘ Every little helps’”’—and the small- 
est detail is worth considering—is the reason 
for writing the above. H. Norron. 


Eastern vs. Western Engineers, 
Editor American Machinist : 

In your issue of March 24th is an article 
entitled, ‘‘Light Weight Boilers and Engines 
for Mountain Transportation,” by Observer. 

In that article this sentence occurs: ‘‘ All 
manholes and handhole plates and seats 
should be faced, as this class of machinery 
must be, of necessity, placed in the hands of 
men of limited experience.” 

I hope you will allow me enough of 
your valuable space to refute that as- 
sertion. It is unjust, untrue, and mis- 
leading. If Observer will come to the 
mountains and cultivate the acquaint- | 
ance of the men who have charge of the 
various steam plants, he will find them 
as a class endowed with just as much 
mechanical ability, coupled with some 
of the higher mental attainments, as 
any of their eastern brethren. 

In justice to myself, and to my 
brother engineers of this great mountain 
country, allow me to say that, while 
we appreciate a faced joint, there are 
none of us but can make up a rough 
joint if necessity requires us to do it. 

In conclusion, I assert that the moun- 
tain engineers are sometimes required 
to conduct mechanical operations under 
disadvantages and difliculties that 
would make some eastern shop-bred 
engineers sick with despair. 

C. E. Laynourn, 
Chief Engineer Cimarron Mill. 
Telluride, Col. 
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Wood's Pulley Turning Machine. 





We illustrate herewith a new machine 

for turning pulleys in which the pulley 
to be turned is held in a chuck which 
is mounted upon a vertical spindle, the 
tool slides moving vertically or at a 
suitable angle to produce the proper 
crown face where this is required. 
The driving pulley is seen at the extreme 
| right of the engraving, and motion is trans- 
mitted from this, by means of the gears 
shown, to a horizontal shaft which passes 
through the bed to a 20” bevel gear which 
ison the spindle. The pinion which is on 
the driving pulley shaft is readily changed 
|to get any desired speed to suit different 
sized pulleys. 

The spindle is 9 diameter, and has fitted 

to it three chucks of different sizes, these 
| being arranged to hold the pulleys by the 
arms near the rims. 


1 


At each side of the spindle is an upright 
to which the slide upon which the tool 
blocks move is adjustably secured, so that it 
can be adjusted to suit any desired crown of 
face, or set vertical for flat-faced pulleys. 
The feed is derived from the worm shaft 
seen passing along the front of the machine, 
this being driven by cone pulleys with three 
steps. The uprights are adjustable inde- 
pendently to or from the spindle, and the 
usual method in turning is to start in the 
tool on one side of the maehine at the center 
of the face of the pulley, this tool feeding 
upwards. The tool on the other side is then 

| started in in the track of theother, and feeds 
downwards. The machine is designed for 
pulleys from 12’ to 20” diameter and 12’ 
face, and weighs 3,300 pounds. It is built 


the other hand, the convenience of the 10x handy, and the common way as I have by W. F, Bancroft & Co., Worcester, Mass. 
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Change of Location. 


On May ist, the AMERICAN MACHINIST 
offices will be moved about two blocks west 
from their present location to the new Mazi 
and Express building, which fronts on Broad- 
way, at No. 203, and on Fulton street, num- 
bers 164-8. We shall then have increased 
room and better conveniences and facilities 
for carrying on our work. 

———__+ee—_—__ 
American Boasting. 


We publish elsewhere a communication 
from Prof. John E. Sweet, which, while it 
may, as he says, contain some errors, or do 
us injustice in some respects, is yet, we 
believe, in spirit, wholesome. It is written 
by a man who is as thoroughly American 
in the best sense as any one can well be, 
but who has had exceptional opportunities 
for seeing what is done in other countries. 
The opinions of such a man are always 
worthy of respectful attention, whether we 
can entirely agree with them or not. It will 
be noticed that he freely states that his own 
engine is much better built in Germany than 
he builds it himself, and in view of this con- 
fession, American builders of other engines 
and of machine tools will bear his criti- 
cisms with the more equanimity, and will 
at least give him credit for exceptional 
candor. 

There are portions of the article which 
seem to invite reply, and replies will prob- 
ably be received and published. For in- 
stance, our tool makers will probably be 
willing to affirm that they can make solid 
hardened steel turrets for turret lathes. 
But they may also ask if such a turret, after 
it is made, is enough better than the turrets 
usually furnished on American machines 
to make it worth the additional cost. Asa 
result of some experience with such ma- 
chines, we should be inclined to say that it 
would not be, for the reason that a cast 
turret with hardened steel indexing ring 
will keep in good shape long enough to 
wear out the balance of the machine. 

It is no excuse, of course, nor justifica- 
tion, but there are Americans who will 
probably find it difficult to persuade them- 
selves that we lead all the world—our Eng- 
lish cousins, for one instance—in the gentle 
art of boasting, but even if we do less of it 
than any others, which we do not, of course, 
we ought to try to do still less of it. 

As to the charge respecting technical 
journals, we have to confess that there is 
a grain of wholesome truth here; but at 
the same time we feel compelled to say 
that even this matter is not all one-sided. 
The Engineer, of London, for instance, very 
seldom indeed sees anything meritorious in 
American engineering, and the only recent 
instance we recall of its republishing any- 
thing American from an American journal 
was an illustration taken from the Scientific 
American of % small hand planer, which 
was evidently built mainly to see how 
cheaply a thing that would plane could be 
constructed, but which the S. A. ridicu- 
ously declared to be ‘‘a compact, well- 
made machine, designed to do exact work 
rapidly.” As a matter of course, the only 
object The Engineer had in view in repub- 
lishing the illustration and descriptive arti- 
cle was to hold American tools and Ameri- 
can technical journalism, if possible, up to 
ridicule. True, this shows a spirit which is 
the opposite of that shown by other Eng- 
lish technical journals, and we only mention 
it to show that there are two sides to the 
matter. 

Prof. Sweet’s article should at least cause 
some candid self-examination, and if it does, 
it will have accomplished no little good. 

_ ~ >: 

We publish elsewhere in this issue an arti- 
cle describing a test to which two microm- 
eters were put by the writers, whom we 
take to be students of Sibley College. The 
value of the account consists mainly in the 
description of the method of making the 
test, though the results obtained are inter- 
esting, especially as they have some bearing 
upon a question which has recently been 





discussed in our columns, The makers of 











the micrometers seem to have had nothing 
to do with the test, for if they had they of 
course would not have been willing to stake 
the reputation of their calipers upon a test 
of two instruments that had been in use for 
about a year, especially if, as we infer, this 
use was in the school and by a number of 
different persons, most of them unused to 
handling micrometers. Considering this, 
the results given, 7.¢, an error on one caliper 
of .00012” and on the other of .00036” must 
be considered as quite creditable. As we 
said before, however, the principal point of 
interest is in the method of making the test, 
for the results do not show the degree of ac- 
curacy attained in such calipers, nor do they 
show the wearing qualities, because the 
original errors are unknown. 
— 
Sending Catalogues. 


Communications received from our read 
ers show that the subject of sending and 
receiving catalogues is one that interests 
them. Two of these communications are 
published in another column, others we are 
not at liberty to publish. 

Those published undoubtedly reflect the 
views of many, if not of the majority 
of manufacturers, though we have others 
that give different, and also very well 
sustained views. We notice that in the 
main, certain views with regard to send- 
ing catalogues go with certain lines of busi- 
ness, while other views in the main go with 
other lines of business. This, we think, is 
to be attributed mainly to the difference in 
the cost of catalogues necessary to ade 
quately represent the different lines of goods 
manufactured. A manufacturer's line of 
work may be such that his catalogue will 
cost him less than one-tenth of what an 
equally complete catalogue of another 
manufacturer will cost him, and it is but 
natural that this circumstance should affect 
the opinions of both, as to the advisability 
of sending out catalogues to all applicants 
without investigation and without price. 

Again there is a difference in catalogues 
with respect to their desirability to collectors 
and others who are not really intending to 
order goods. It is unnecessary to name 
them, but we all know of lines of goods, 
catalogues of which would not be worth 
keeping by any one not especially interested 
in those lines and actual purchasers or users 
of the goods, while in the case of other lines 
of goods, a collection of catalogues are in 
themselves desirable and valuable to the 
mechanic. This circumstance undoubtedly 
has its influence also upon the number and 
character of applications received, and thus 
upon the opinions of the respective manu 
facturers on the subject of sending cata- 
logues. 

There are plenty of catalogues published 
which it would be utterly impossible for any 
firm to furnish free to every applicant— 


this being so because of their cost and 
their great value and desirability. Others 


are so cheaply provided, and at the same 
time, perhaps, so undesirable to any except 
those who really need them, that the ob- 
viously best plan is to send one to every ap 
plicant at once. Between these extremes 
there are many Classes, and “ the ammunition 
must be adapted to the game.” 

But there is one thing that seems to us to 
be quite certain, and that is that every ap- 
plicant for a catalogue should receive some 
attention in some form. When a manufact- 
urer receives an application for a catalogue 
written upon a postal card or upon plain 
letter paper, even though it may possibly 
contain some lapses in grammatical con- 
struction and orthography, the chances are 
that the applicant has seen the manufact- 
urer’s advertisement in some mechanical 
paper, or that he knows the manufacturer 
to be engaged in the line of machinery he 
wishes to investigate. If the applicant 
takes interest enough in his business to read 
the technical papers pertaining to it, he is 
in a fair way to acquire, if he does not 
already possess some influence, or to attain, 
if he has not already attained some position 
of responsibility. If his request for a cata 
logue is simply ignored, he is, in our 





opinion, justified in some feeling of resent 
ment. Whether justified in it or not, he 
will entertain some such feeling, and that 
will inevitably have its influence with him 
in any business which he may have it in his 
power to direct or influence the course of 
Where a manufacturer’s catalogue is nec. 
essarily so expensive that he cannet send 
it gratuitously to every applicant, there can 
be no objection upon the part of applicant 
who receives from him a letter or a printed 
slip stating the Gase frankly, and informing 
him that it will be sent free either upon his 
satisfactory statement with regard to what 
use it is to be put to, or upon receipt of 
stamps to pay its cost, the catalogue io 
contain a coupon good for the amount upon 
any subsequent order received. Neither 
can there be any just cause for complaint 
where the applicant is courteously informed 
that a general catalogue is not printed, mn 
account of the expense, or that such a 
catalogue is not supplied except to regular 
customers, with the further information 
that, if he will state what particular ma- 
chine or machines he wishes to investigate, 
photographs or engravings, with descrip- 
tion and prices, will be sent. The point we 
wish to make is that, whatever course is 
adopted, it should involve no apparent dis 
courtesy, such as the unceremonious throw 
ing of a proper communication into the waste 
basket always does. 
en 
The communication from the Kensington 
Engine Works, which appears on another 
page, in relation to the disastrous boiler ex 
plosion at Savannah, Ga., seems to set thit 
company right in the whole matter. The 
engraving which we publish with the com 
munication, made froma blue-print of the 
original drawing, and in accordance with 
which it was supposed by the builders that 
the boilers would be set, no less than the ex 
plieit declaration of Mr. Francis, effectually 
disposes of the responsibility for the drum 
with safety valve and steam gauge attached, 
and means provided for shutting off all com 
munication between the drum and _ boilers. 
There are some good points in this com 
munication, to which we call the attention 
of our readers. 
. o=m- z 
We have received from Mr. L. W. Robin- 
son, U.S. N. Chief Department of Machin- 
ery, World’s Fair, an illustrated pamphlet 
giving the Classification and Rules for the 
guidance of intending exhibitors of machin- 
ery. Views and plans of Machinery Hall 
are given. It should be in the hands of 
every one who intends to exhibit in this d¢ 
partment, and, we understand, will be sent 
on application. 
——*de- 





I. McKim Chase writes: In my article 
‘* Attempt to Invent a Motor,” in your issue 
of March 10th, a slight error occurs, where 
the temperature in the exhaust receptack 
and induction to pump is printed 30° instead 
of — 80°. 

a <aecccoees 


Literary Notes. 
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THE IRON FOUNDER. A Comprehensive Treatis: 
on the Art of Molding. Including chapters on 
core making; loam, dry sand ana green sand 
molding; also crystallization, shrinkage and con 
traction of cast-iron, and a full explanation of 
the science of pressures in molds; added to which 
are formulas for mixtures of iron, tables, ruies 
and miscellaneous information By Simpsor 
Boliand, Practical Molder and Manager of Found 
ries, 

The author’s name will undoubtedly be 
familiar to most of our readers, as his excel 
lent articles pertaining to molding and 
foundry matters, which have appeared from 
time to time in these columns, have attract 
ed wide attention among the fraternity of 
molders. Many of these articles have now 
been collected, arranged suitably for and 
published in book form under the above 
title; the whole forming very instructive 
and interesting reading, which cannot fail t« 
be of great benefit to the apprentice, and t 
those who, unfortunately, had no opportuni 
ty for obtaining a wide range ef experience 
—a want which has often proved to be a 
stumbling block to the ambitious molder in 
his desire to advance in his profession. The 
value of this book is increased by the fact 
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that it has been written by a thorough prac- 
tical man who has the faculty of presenting 
the result of his wide experience and knowl- 
edge in a comprehensive style. The choice 
of subjects, relating to core making, loam 
molding, dry sand and green sand molding, 
has been made with the view of bringing 
out the best and most correct ideas of mold- 
ing, so that the detailed descriptions and il- 
lustrations—over 300 in number—cover a 
wide field of the molder’s art. The chapter 
treating on crystallization is of great value 
not only to the molder, but to all others in- 
terested in sound castings; and the chapter 
on pressures imparts a knowledge which 
should strip this subject of all the mystery 
when considered from many a molder's 
standpoint. 

Miscellaneous items, receipts, and tables 
have been added, many of which are origi- 
nal, and all are useful. The book is pub 
lished by John Wiley & Sons, 53 East Tenth 
street, New York. Price, $2.50. 


s——gQiOls and 
U x 
=. @MISWERS. 
Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request tc 
that effect. If questions are enclosed with a business 


communication, they should be written on @ separate 
sheet. 























(151) J. R. G., Huntington, W. Va., 
writes: Please inform me why it is that 
iron piston rods are twisted in forging. A. 
—The piston rods are twisted to prevent 
the grain of the iron running in the direc- 
tion of motion: by so doing, grooving is 
often prevented, and the rod will wear 
better. 


(152) A. B., ——, writes: Please give me 
a rule for finding the height of a segment of 
a circle whose area is equal to 4 of the area 
of the circle ; or, in other words, let it be re- 
quired to divide a circle as shown in the ac- 
companying figure, into three parts of equal 
areas; what will be the heighta@b? A.— 
Multiply the diameter of the circle by .38675; 
the product will be the height a of the 
segment. 








(153) O. O., Pittsburgh, Pa., writes: Please 
inform me through your columns what a 
machinist is required to know to go through 
the examination at the Brooklyn Navy 
Yard. .A.—The examination is such as to 
bring out the applicant’s knowledge of his 
business; it isa very light examination, and 
any competent machinist will have no diffi- 
culty in passing. He is then put to work 
on probation, to prove that he is a compe- 
tent workman. 


(154) B. J., Cincinnati, O., writes: Please 
let me know through your columns where I 
can get a good book on calculating the speed 
and size of pulleys, shafting, etc. A.— 
There are several good books treating on 
this subject published, and these you may 
obtain from any dealer in scientific and in- 
dustrial works. Rules for calculating speeds 
and size of pulleys and shafting have been 
given in answer to questions in our issues of 
January 14, February 4, and March 31 cur- 
rent volume. From these you can solve 
many problems that are likely to occur in 
ordinary practice. The answer to Question 
508, in our issue of November 26, 1891, gives 
rules for finding the dimensions of arms of 
pulleys. 


(155) H. V. W., New Castle, Pa., writes : 
\ short time ago I sent for your issue of 
March 8, 1884, containing the description of 
the Prony brake, and from that I have ar- 
ranged one as shown in the accompanying 
sketch, which explains itself. But the arti- 
cle referred to does not give the formula for 
computing the horse-power. The pulley is 
20 inches in diameter, making 200 revolu- 
tions per minute, with a pressure of 50 
pounds on the scale, everything being bal- 








! 
anced before starting. I figureit ata little | 
over 94 horse-power. Am I right? Please 
give a formula for determining the horse 
power. A.—You are right. The rule for 
computing the horse-power is as follows: 
Multiply the circumference in feet of the 
circle whose radius is equal to the horizon- 
tal distance from the center of the shaft 
toa vertical line drawn througli the point of 
application of the resistance by the pressure 
in pounds on the scale, and multiply this 
product by the number of revolutions of the | 
shaft; the result will be the energy expend- | 
ed in foot-pounds; divide this product by 
33,000; the quotient will give the horse- 
power. Thus, the circumference of a circle | 
whose radius is 5 feet is 31.41 feet. Hence | 
31.41 x 50 x 200 If | 

33,000 
you will read the paper, to which you re- 
fer, carefully, you will notice that a length 
of 5 feet 3 inches instead of 5 feet is recom- 
mended for the arm of the force applied at 
the end of the lever, because this will great- | 
ly reduce the labor in making the computa. | 
tion. Thus let the lever arm be 5 feet 3 
inches; the circumference of a circle of this 
radius is 33 feet very nearly; let the press- | 
ure on the scale be 47.6 pounds, and the 
number of revolutions of the shaft 200 per | 


= 9.51 horse-power. 














minute as before; then applying the fore- 

going rule we have 

33 X 47.6 X 200 _ horse-power. This equa- 

33,000 

tion reduces to 

47.6 x 200 
1,000 

the foregoing conditions, as will be seen, we 

have only to multiply the pressure on the 

scale by the number of revolutions, and point 

off three digits for the decimal, which is 

equivalent to dividing by 1,000. 


(156) TT. W. K., Prnce’s Bay, N. Y., 
writes: Kindly state in your valuable 
paper what is meant by the expression 
‘“Two forces applied to the circumference 
of a wheel and tending te produce rotation 
in opposite directions.” Are the said forces 
understood to act in opposite directions (in 
which case the rotation will be in the same 
direction), or are the forces understood to 
act in the same direction (in which case they 
tend to balance each other). A.—Forces 
acting in any direction may, or may not, 
tend to produce rotation in opposite di- 
rection; the direction of rotation will de- 
pend on the relative points of application 
of the forces. If two forces act in opposite 
directions, and both applied to the same 
point in the wheel, they will tend to rotate 
the wheel in opposite directions. If, on the 
other band, these forces are applied to 
points diametrically opposite to each other, 
the tendency will be to rotate the wheel in 
the same direction. Similar remarks apply 
to forces acting in any other direction. 
Hence the expression quoted refers to the 
effect of the torces, and not to the direction 
in which they act. 2. Have any papers 
treating on sliding and rolling cams ever 
been published in the AMERICAN MACHIN- | 
Ist, and when? A.—See our issues of June 
23 and July 7, 1888. 3. Kindly give me | 
the name of the best book treating on this | 
subject, or refer me to any work where I 
can find a clear and exhaustive explanation 
of the construction and the use of sliding 
and rolling cams. A.—We have not read 
all the books on this subject, and therefore 
cannot undertake to say which is the best ; 
in fact, a book that will suit one reader will 
not suit another. This subject is taken up 
in Mechanics of Engineering and of Ma. | 
chinery, by Dr. J. Weisbach, Volume ILI, | 
Part 1, Section II. 4. Is there any chance 
of becoming a first-class draftsman without 
machine shop practice? I have got no op- 
portunity at all to work in a shop, and never 
had. Iam employed in a drafting room, 
and know all about drawing; but will I 
ever be able to know what to draw without 
machine shop practice? A.—Shop practice 
is of great aid to a draftsman, and all should 
try and obtain it. But it is not impossible 
to become a good draftsman without shop 
practice. Daily contact with first-class prac- 
tical men, and close observation of machine 
shop practice, and several years of drawing 
room experience will make up the detfi- 
ciency due to the want of shop practice. 


(157) E. M. H., Lynn, Mass., writes: 
Kindly inform me how to find the amount 


= 952 horse-power. Under 


|}area of the water piston 1.39 x 


eter of 2°; inches nearly. 


| will have an area of 


of water discharged on my water wheel. 
The pipe is 9 inches diameter, 500 feet long, 
straight, then by elbow turns up 25 feet, 
and flows in wheel through an opening 18x 
24 inches, 4 feet below the highest point of 
water in stand-pipe. The wheel is 30 feet 
diameter, and 20 inches wide, overshot. 
What power should I get? Water is con- 
veyed to wheel by open spout 10 feet long. 
How much more should I get if the water 
was discharged direct to buckets, thus get- 
ting the impact? A.—The quantity of 
water conveyed to the wheel through the 
9-inch pipe can be found by the formula 
given in answer to Question 21, in our issue 
of January 14, current volume; this formula 
does not take into account the loss due to 
the elbow; but this will amount to very 
little. According to this formula the dis- 
charge of water will be about 105 cubic feet 
per minute, or, if we take the water at 62.5 
pounds per cubic foot, the total weight of 
water discharged will be 62.5 xk 105 = 
6,562.5 pounds per minute. If, now, the 
total fall from the surface of the water in 
the head race or flume to the surface in the 
tail race is 34 feet, the theoretical horse- 
6,562.5 x34 
33,000 
efficiency is 80 per cent., the horse-power 
will be 5.41. Your description is very 
incomplete, and consequently we cannot 
say whether any change for the better 
can be made; but it will be well to re- 
member that the construction should be 
such as will allow the water to enter and 
pass through the wheel without losing 
energy in friction and foam; and the 
water should reach the Jevel of the tail 
race without absolute velocity. These 
two requirements are expressed in popu 
lar language by the maxim, well known 
among engineers, ‘‘The water must 
enter the wheel without shock, and leave 
without velocity.” Here the word shock 
means that method of introducing the 
water which produces foam and eddies. 
2. The power is transmitted by a gear 
10 feet diameter on the wheel shaft to a pin- 
ion 18 inches diameter; on the latter shaft a 
gear 4 feet diameter engages with a pinion 
18 inches diameter keyed te the shaft on 
which the driving pulley is placed. How 
much more power would I get by having a 
gear on rim of wheel with only on jack shaft? 
A.—You cannot obtain any more power than 
the wheel can develop, no matter how the 
gears may be arranged. Of course some 
arrangement may reduce the frict on, there- 
by increasing its efficiency; but the power 
gained in this way will be comparatively 
very small. 


power will be = 6.77; and if its 


(158) T. D. P., Niantic, Ill., writes: Please 
give a rule for computing the size of water, 
steam cylinder and pipes for a pump capa- 
ble of pumping 435 gallons 365 feet high 
per hour; the steam pressure is 80 pounds 
per square inch. Please give rule in plain 
figures, as I am not far enough advanced 
in algebra. A.—In this example it is re 
quired to lift £56 = 7 

60 
ute; each gallon contains 231 cubic inches ; 
hence the total volume to be raised will be 
7.25 & 231 = 1,674 cubic inches per minute 
(fraction neglected). Let the piston speed be 
100 feet per minute, and assume that the 
pump is double-acting. We have now to 
find the area of the water piston traveling 
at the rate of 100 feet = 1,200 inches per 
minute and discharging 1,674 cubic inches ; 


.25 gallons per min- 


- 67: 

hence the area will be 1,674 _ 1.39 square 
1,200 

inches. In practice the cylinder will not al- 


ways be filled at every stroke, for which al- 
lowance must be made; for so small a pump 
as here under consideration an increase of 20 
per cent, of the piston area will probably be 
a fair allowance. Hence we must add to the 
20 = .278 
of asquare inch, which gives us 1.39 + .278 
= 1.668 square inches; the corresponding 
diameter is 1,’, inch very nearly. The 
weight of a column of water 1 foot high 
and linch square is .434 of a pound, 
consequently the pressure per square inch on 
the water piston due to a column of water 
365 feet high will be 365 « .484 = 158.41 
pounds, and the total pressure on the pis- 
ton will be 158.41 « 1.668 = 264 22 pounds, 


| This pressure must be overcome by the 


steam piston with a pressure of 80 pounds 
per square inch; hence the area of the steam 
: : 264 22 <a : 
piston will be “84 ** — 3.3 square inches. 


To this we should add, say 25 per cent., to 


| overcome the friction, which gives us a total 


area for the steam piston 3.8 + .82 = 4,12 
square inches, which corresponds to a diam- 
The suction pipe 
should have an area of about one-half of 


|that of the water piston, and the delivery 


pipe about one third. According to these 
proportions the suction pipe will have an 

368 ¥ . 
area of — = .834, which nearly corre- 
sponds to a diameter of 1,,; the delivery pipe 
1.668 


» 
” 


ing to a diameter of 4%, say { inch. 2. Is 


.55, correspond- 


there a book published treating on pumps, 
and where can it be obtained ? A.—Practi- 
cal Hand-book of Pump Construction, by P. 
R. Bjérling. It is published by E. & F. N. 
Spon, 12 Cortlandt street, New York. 




















Transvent Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later_than 
Saturday morning for the ensuing week's issue. 





Note the cat on page 20. 
Shafting Straighteners. J. H.Wells, Tampa, Fla. 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct. 
Ideal Drawing Stands, M. C. Hammett, Troy,N.Y. 
A. D. Pentz, Consulting. Tools. Elizabeth, N. J. 
See Gage advertisement below. 
**Bradley’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N. Y. 
Gage Tool Co.'s Self Setting Plane does more and 
better work in less time. On trial. Vineland, N. J. 
The Improved Justice Hammer. Williams,White 
& Co., Moline, Ill., manufacturers. 
Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York. 
Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt,38 Cortlandt St.,N.Y,. 
8S. A. Smith, 23S. Canal St., Chicago, Ill., is agent 
for Holbrook’s new loaded rawhide mallets. 


‘Boiler Tests by Barrus.’’ Get sample pages 
from Gowing & Co., Mason Building, Boston, Mass. 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus 
air pumps, acid blowers, filter press pumps, etc. 


Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’ 
Shafting Works, Drinker St., Philadelphia, Pa. 


Most sensitive and durable Damper Regulator 
made; works within one pound. Send for circular 
T. Kieley, 11 W. Thirteenth Street, New York. 


For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack 
son St., Chicago, HL. 


25" f ‘**Only Drill Press built on 

82” ‘Ko-rekt ’ principles, 

7 Even if they come from Jersey.” 
Gould & Eberhardt, New Ark, N. J. 


Complete treatise on Screws and Screw-making 
with clear and concise explanation of the methods 
95 illustrations. Price, $1.25 postpaid. E. & F. N 
Spon, 12 Cortlandt St., N. Y. 


S. W. Card & Co., Mansfield, Mass., are putting 
on the market a new line of stocks and dies, witb 
their patent adjustable dies and guide S. A. Smith, 
23.8. Canal Street, Chicago, Ill , western agent. 


Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent Cases. 
31 Nassau street, New York. 
Send for Brief History of Patent Legislation. 


We will pay 15 cents each for copies of the AmErI- 
CAN MaAcuinist of December 25, 1886 issue; must 
be unsoiled, and in good condition. AMERICAN 
MACHINIST PUBLISHING COMPANY 96 Fulton Street, 
New York. . 


De Lamater Screw Propeller Wheel, made only by 
The Samuel L. Moore & Sons Co., Elizabethport, N. 
J., who have purchased from C. H. De Lamater & 
Co., New York, all their patterns, books of record, 
gauges, etc. Location and equipment well adapted 
for Heavy Steamship Repairs. 


‘*Binders”’ for the AMERICAN MACHINIST. Two 
styles—the “* Common Sense,’’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
‘““New Handy,” mailed at 50c. each. The former 
bas stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma 
chinist Publishing Co., 96 Fulton St., New York. 


‘Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York. 
7p 
Electrical and Mechanical Engineering 

bel 
in the Production of Useful 
Appliances, 








$y OBSERVER. 

The AmMertcaAN Macuinist of Feb. 11, 
1892, contained an editorial entitled ‘‘ Elec- 
trical and Mechanical.” In the few well 
chosen words of the editorial, are 
enabled to see that the line of expert prac 
tice cannot be too sharply drawn at present, 
though we think the time is not far distant 
when the two professions can be profitably 
blended, in the construction of all classes of 
electrical apparatus. 

Mr. Charles J. Van Depoele (deceased) 
was, in early life, apprenticed to a cabinet 
maker, and thoroughly learned the trade. 
His active brain required more work, and 
he made himself by hard study an elec 
trician, but not a mechanical engineer. 

We do not think that, when Mr. Van De- 
poele, in 1878, first began to put some of 
his electrical apparatus to work, he thought 
it important to seriously study mechanica 
engineering, but believe that he regrettea 
the omission later on. Mr. Van Depoele 
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designed and patented several devices in 
the way of experiment, before bringing out 
his rock drill, then the drill as completed 
was patented and offered for sale. Now, 
when the drill in detail had been secured 
by letters patent, the mechanical engineer 
should have been called in. 

For its weight, there is no machine on 
the face of the earth that receives so much 
abuse as the rock drill. There are rarely 
any skilled machinists in charge of a nest of 
rock drills. The machine runner is called 
on to drill so many feet per day, and he 
usually endeavors to keep up to the mark, 
regardless of the wear and tear of the ma 
chine. 

The service is very severe, for with 80 
pounds of steam and 300 strokes per minute 
the concussion on its reciprocating parts is 
terrific. 

Then again, in handling, it is frequently 
allowed to slide from the bench of the head- 
ing to the floor. It is pounded with sled ges 
to make clearance way when drilling deep 
holes, or shallow holes in bad rock. 

The rock drill builder sends out a full set 
ef wrenches with his new machine, but 
the machine runner scorns such ‘‘ fancy” 
trinkets, and bangs the nuts tight or loose, 
as required, with any piece of metal that is 
handy; therefore it is absolutely necessary 
that the mechanical engineer familiar with 
this service must some time be called on to 
complete the electric rock drill, and such 
final action will certainly not be considered 
a reflection on the abilities of the electrical 
engineer. 

Rock drilling is the one grand field for 
the perfected machine, operated by the 
electric current, and when the machine is as 
complete as the standard air and steam 
drill of to day, the cost of mining, and work- 
ing in tunnels and quarries, will be reduced 
fully 20 per cent. 

Of course we know that of the 
troubles in operating the electric drill has 
been excessive sparking, another has been 
the handling with proper speed long and 
large steel or drills, but the greater troyble 
has been the general lack of strength and 
durability—in other words, the lack of real 
mechanical engineering skill in its design. 
For an illustration, I will say that I do not 
believe that we can, at this state of the art, 
iuduce many mechanical engineers to pump 
water by means of worm and worm.-wheel 
transmission, for he would surely use some 
other medium that will absorb less than 33 
per cent. of the power generated. 

I saw, some years ago, an electric motor 
attached to a car that had as its medium of 
transmission a link chain running over 600 
feet per minute, and the lower side of this 
chain was within 6” of the ground; a chain 
out in two weeks without any 


one 


was worn 
difficulty. 

I have seen some large lighting dynamos 
lately, that lead me to believe that the real 
mechanical engineer must have been called 
in to look after the design and proportions 
of these machines. As the armatures were 
about 18” in diameter, this engineer evi- 
dently concluded that a 1} cold rolled 
shaft would be a little ‘‘off color,” so he 
putin a 2g" steel shaft with very satisfac- 
tory results. The bearing on the pulley 
end was the full size of the shaft, and the 
other bearing was at least 24” diameter. 
These machines were, Iam sure, designed 
by a competent man; he might or might 
not have been entirely familiar with volts, 
watts, etc., but he probably was aware of 
the amount of energy to be handled, and 
had certainly put the material where it 
would do the most good. I think the real 
electrical engineers are rapidly learning that 
‘*there are limits to the science of electrical 
engineering,” and that soon they will be 
willing to meet the mechanical engineer 
half way. 

The electric rock drill ought now to be in 
general use among miners and tunnel men, 
and the rock drill mechanical engineer can 
accomplish this result if he has the oppor- 
tunity. The development of the electric 
rock drill has been watched with great in- 
terest by the leading builders of the air and 
steam drills, and one of these builders sig- 


nificantly remarked to the writer a short 
time ago that he would not be obliged to 
go out of business this year. 

~-2- — 

A number of members of the American 
Society of Mechanical Engineers are now 
engaged in putting the finishing touches 
upon professional papers to be presented at 
the May meeting of the society in San 
Francisco. We venture to express the hope 
that all of them will, at the end of their 
papers, ‘‘sum up,” and give the conclusions 
drawn by the author from what precedes, 
or is related in the body of the paper. Most 
of the men who present papers are special- 
ists in the subjects of which they treat. 
They of course treat them thoroughly and 
scientifically, and often in a manner that 
prevents their being fully understood or ap- 
preciated by those not equally well acquaint- 
ed with them. For that reason many of 
the members find it impossible to go all 
through the papers and dig out what is of 
direct value to them, whereas if results or 
conclusions were summed and succinctly 
stated at the end of the papers, the standing 
and reputation of the authors is such that 
in most cases these conclusions would be ac- 
cepted as authority, and applied to practice 
without much question and without taking 
the trouble to examine critically every 
phase of the subject as presented. Let the 
members treat their subjects as fully and 
scientifically as seems necessary or advisa- 
ble, but at the end let there be a simple 
direct statement of the conclusions to be 
drawn—a summing up, so to speak. 

——__ - => ———_— 

Most machinists are, of course, familiar 
with the behavior of two surface plates 
which are placed together. If the plates 
have been scraped quite true, the one will 
at first appear to float upon the other, as 
though there was between them a film of 
air upon which the upper plate rested. 
Upon being rubbed together with some con- 
siderable pressure applied to them at the 
same time, this air seems to be driven out, 
the plates come into actual contact, and 
upon lifting the upper one the under plate is 
also lifted, this being due, as is supposed, to 
the unbalanced pressure of the air under- 
neath it. This is the time-honored explana- 
tion of these phenomena. But now comes 
Prof. Tyndall, and by placing two Whit- 
worth plates in a vacuum shows that they 
behave exactly the same where there is no 
air, the upper one floats as before, and the 
under one adheres to the upper plate, and is 
lifted by it, though it weighs three pounds, 
and is furthermore loaded with ten pounds 
of lead. Prof. Tyndall concludes from this 
that it is molecular attraction acting at the 
numerous points of contact that causes the 
adhesion, and thus it is seen that another of 
our cherished beliefs must yield to the truth 
taught by a scientific experiment, 

ape 

There is something very like a mys- 
try in the information elicited by the New 
York Senate committee, in the examination 
of those who directly or indirectly supply a 
large and populous part of the country with 
coal, The examination is a part of the in- 
vestigation of the Reading Coal combination. 
From the testimony given, almost any opin- 
ion as to what makes the difference in the 
price of coal at the mines and the price to 
consumers can be formed. The mine owners 
and railroad oflicials say the middlemen 
make $1.80 per ton, while the latter declare 
quite as positively that they make only from 
five to fifteen cents, and put the blame upon 
the retailers, who, they say, appropriate the 
greater part of the profit. The retailers then 
declare that their profit is but about twenty- 
three cents per ton, It seems to be a case 
in which one is justified in believing any- 
thing or nothing, as is usually the case 
with all ‘‘investigations ” of the sort. 

ine 
One of the great express companies of the 
country, fully impressed with the skill and 
daring of the express robber, has offered the 
magnificent sum of one hundred dollars to 
any one connected with an express company 
in the United States or Canada who shall 








devise the best car or car appliances for 
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transporting—safe from the greed of robbers 
—money and valuables. The designs pre- 
sented must be drawn to a prescribed scale, 
and as the men who are to compete are not, 
generally, mechanicsor draftsmen, it is possi- 
ble that they could get some one who is to 
work up their ideas and make the necessary 
drawings for, say, three hundred or four 
hundred dollars. The inventor could, of 
course, take his pay in glory. 
a Se 

Since April 1 the Southern Express Com- 
pany has discharged about ninety express 
messengers for being members of the 
Messengers’ Brotherhood. The Pacific and 
United States Companies have also heen fol- 
lowing the example set by the Adams Com- 
pany in discharging the Brotherhood men 
and filling their places with non-union mes- 
sengers. 

co ee 

A locomotive boiler on the Long Island 
Railroad recently exploded, killing and in- 
juring several men, This is the second 
occurrence of the kind on that road in little 
more than six months. In both instances 
the locomotives were standing. A little 
boiler inspection might be a good thing on 
that road. 
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The Medart Pulley Company is erecting a 300x 
100-foot building of two stories, at St. Louis, Mo. 





Ives, Blakeslee & Co., Bridgeport, Conn., are 
completing extensive shops for the manufacture of 
toys. 


W. W. Wilson, A. E. Graham and E. H. Blewett 
have incorporated the Denton (Texas) Cotton and 
Oil Co., with a capital stock of $50,000. 

The Mason Reducing Valve is now the standard 
used by the Danish government both in its new 
warships and in all the royal buildings. 

The Dickson Car Wheel Co., Houston, Texas’ 
operating car wheel works, has amended its char- 
ter, increasing capital stock from $50,000 to $75,000 

Manning, Maxwell & Moore, 111 Liberty street, 
New York, sole sales agents for the Shaw Electric 
Cranes, have received an order for one 80-ton and 
one 40-ton traveling crane from the Midvale Steel 
Co., of Philadelphia. 


The Troy (N. H_) Blanket-mill Company is about 
to make an extensive enlargement of its plant. 
Four sets of machinery and thirty looms will be 
placed in this addition. An addition is also to be 
made to the finishing department. 

A $20,000 stock company has been organized at 
Kyle, Texas, to erect a cotton-seed oil mill; H. 
Heilman is president; F. W. Schlemmer, secretary, 
and D. M. Crosthwait, manager. Contract for the 
erection of a 10-ton mill has been let. 


The Stewart Wire-mills, at South Easton, Pa., 
are to be enlarged. The plant will be operated by 
a stock company, with a capital of $400,000, and 
the additional stock of $125,000 thus acquired will 
be expended in making improvements. 


The Watauga Company, of South Watauga, 
Tenn., has received and accepted applications for 
sites for a foundry and a pattern shop. The com- 
pany is also considering the erection of a magnetic 
ore-concentrating plant and a steel-rail-mill. 

E. Van Winkle, of Atlanta, Ga., has purchased a 
building in Fort Worth, Texas,and will equip it 
with cotton-seed-oil-mill machinery of 100 tons daily 
capacity; arefinery will also be put in. Mr. Van 
Winkle, together with Fort Worth parties, will 
operate it. 


The Conners Manufacturing Company have been 
organized, at Columbus, Obio, with a capital stock 
of $25,000. The new concern will occupy the old 
Stevenson foundry, and will engagein the manu- 
facture of engines and boilers, and other mechani 
cal appliances. 


Cc. H. Baush & Sons, founders and machinists, 
Holyoke, Mass., are building an addition to their 
works 40x80 feet, three stories high. They will 
equip the addition with new tools and a traveling 
crane. They write us that they find the demand 
for their radial drills beyond their expectations. 


There is water-works agitation in Stoneham, 
Mass.; Jamestown, N. Y.; Springfield, Tex.; Mal 
den, Mass.; Tacoma, Wash.; Bryan, O.; Sulphur 
Springs, Tex ; Cuthbert, Ga.; Medway, Mass.; Ran- 
dolph, Vt.; Bellingham, Wash.; Hyndman, Pa.; 
Carroliton, Ga.; Cambridge, Md.; Boonsboro, Md.; 
Comanche, Tex. 


Woodhouse & Rawson, United Limited, 88 Queen 
Victoria street, London, E. C., have issued section 9 
of their catalogue. This is a large catalogue re- 
lating entirely to hydraulic machine tools, pumps 
and other special tools made on the Payne-Galwey 
system. The catalogue is very complete, illustrat- 
ing and describing tools for engineers, boiler 








makers, ship builders, bridge builders, etc. Itis a 
large book of 112 pages. 





The Straight Line Engine Company publish about 
every six months a complete list of users of their 
engines in the same form as the illustrated cata 
logue, which they send to those asking forit. On 
looking over the list just out, one cannot but 
notice the large proportion of engines used for 
electric purposes, the prominent character of the 
buildings where the engines are in use, the various 
foreign countries to which they have been shipped, 
the large number of repeated orders, and the large 
and continued use of the engines in their ow: 
city of Syracuse, N. Y. 


We have received from the E.W. Bliss Co., Brook 
lyn, N. Y., a copy of their new sectional catalogue 
This catalogue is made up of separate pages 
punched ready for fastening in a binder. As any of 
these pages become obsolete through the discard 
ing of machines, or the substitution of something 
embodying essential improvements, the obsolet: 
pages can be destroyed. Similarly, pages illustrat 
ing new or improved machines can be inserted, 
thus keeping the catalogue up to date. By this 
plan it is also possible to make up a catalogue re- 
lating to some special line of machines, in which a 
customer is interested, without troubling him with 
descriptions of tools for which he has no use. The 
cover or binder going with the pages holds them 
securely, and gives the whole a neat appearance. 


The Aerated Fuel Co., Springfield, Mass., write 
us: “Our business is constantly increasing, and 
we are applying our system to new lines of 
work. A plant was placed in the navy yard, 
Washington, D. C., for heating air to shrink the 
heavy ordnance, last November, as to which the 
Chief of Ordnance wrote after a month’s trial that 
the system was working to their entire satisfac- 
tion, and was doing all that had been claimed for 
it. Among other orders recently secured by W. S. 
Collins, the N. Y. representative of the company, 
are Coates & Co, Baltimore, Md,, for tinning fur 
naces; the Maryland Ice Co., Baltimore, on five 
large boilers; A. F. Bannister & Co., Newark, N. J., 
cutlery works; Whitall, Tatum & Co., Millville, N.J., 
glory holes, lears, etc.; Firth & Foster Bros., Phila- 
delphia, Pa., under boilers and in a singeing ma- 
chine; Thomas D. Whitaker, Boneville, N. J., ro 
tary cement kiln; Poughkeepsie Glass Works, 
Poughkeepsie, N. Y., glory holes, lears and in a 
Siemens regenerative furnace; Haberman Mfg. Co.., 
Berlin Village, L. I., annealing granite wear in 
muffles. The Hall Steam Pump Co., who are the 
representatives of the company’s system in Pitts- 
burgh, have recently started, or contracted for, the 
following plants: Agnew & Co., Hulton, Pa., 
ovens, glory holes and lears ; E. Schemtz, Kensing 
ton, Pa., melting furnaces and annealing kilns; 
Wm. Clark, Son & Co., Pittsburgh Pa., heating 
furnaces for heating steel billets; Optical Glass 
Works, Lancaster, O., furnaces, lears, etc.; Asa 
Neville Glass Co., Blairsville, Pa., furnaces, lears, 
etc.; ‘Kerns & Gorsuch Glass Co., Zanesville, 
O., furnaces and ovens. The system has also been 
introduced recently ina number of places in New 
England as well as in the West.” 








Machinists’ Supplies and Iron. 





New York, April 9, 1892, 

Iron—American Pig—We quote Standard North- 
ern brands, No.1 Foundry. $15.75 to $16; No. 2, 
$14.75 to $15; Grey Forge, $13.75 to $14. Southern 
brands of good quality are obtainable at $15 to 
$15.50 for No. 1 Foundry; $14.25 to $15 for No. 2; 
and $13 to $13.5@ for Grey Forge. 

Scotch Pig—Coltness is quoted at $21; 
$20.25 for Eglington. 


Antimony—The market is unchanged. 


We quote Hallett’s, 10%c. to 11¢.; Cookson’s, 
14M4c. to 15c.; and L. X., 13¢. to 13\¥e. 

Copper—The market is very uncertain. It is said 
that sales of 100,000 of Lake copper from second 
hands at 11.85c. have been made, and that that 
price would still buy, although the market con- 
tinues to be quoted at 11.90c.; 11.95¢. asked. Casting 
copper is moving in a small way at 11.25c. to 11.75c., 
with 11.50c. quoted for carloads. 

Lead—The market is unchanged. Holders are 
asking 4.25c..and buyers seem disposed to pay 4.20c. 
The movement is reported light. 

Lard Ojl—The market is firm at 56c. to 57c. for 
Prime City. Western on spot is quoted at 55c. 
to 56c. 

Spelter—There are sellers at 4.60c. by the carload 
for New York delivery, but it is found difficult to 
interest consumers. Bids are solicited without 
effect. 

Tin—The market is stronger, but remains quiet. 
Spot is quoted at 19.95c. asked, without business. 
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** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. Seven words make a line, and the address as 
desired to appear should be included. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 








Draftsman, graduate of institute, 7 years’ experi- 
ence, desires change. 86 Friend St., Boston, Mass. 


Mechanical draftsman wants a situation. Ad- 
dress X., AMERICAN MACHINIST. 


Wanted—Sit. by young prac. mech. engineer, good 
designer & comp. draftsman. Canadian, Am. Macn. 


Wanted—Position by a first-class mech. eng., with 
thorc ugh technical and practical education, excel- 
lent drafts’n & mach’t. A. B., care AM. MACHINIST. 


A young carriage-smith of 20 will work a month 
for an opportunity to learn the machinist’s trade in 
a good shop. Address Reader, Am. MAcHINIST. 


A machine shop foreman wants a situation. Can 
get out first-class work at lowest cost. Address 
W.C. M., AMERICAN MACHINIS’. 


Reliable machinist, knowing several languages, 
wishes to put up machinery, with preference in a 
Spanish-speaking country. Box 92, Am. MACHINIST. 
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An exper’d draftsman, holding resp’e position at 
-esent. wishes to change about May Ist. Posted on 
‘erchangeable work and the construction of spe- 
,) and gen. mach’y and toois. A. R., Am. Maca. 
Wanted—Situation by machinist. having experi- 
ence in irregular die work—seven years as fore- 
man. two as superintendent Would beable to take 
»nosition about May 15. Address Press, Am. Macn. 


Foundry foreman wants to change position. 
Long experience at sheave, gear and miil work; also 

n farm implements. Can handle men to an ad- 
vantage. Address Box 89, AMERICAN MACHINIST. 

\ thoroughly competent man whose record is all 
right desires position as mechanical superintend- 
er New corporation preferred. Will take stock. 
Must be in or near New York. A1, AM. MacHINIST 

Wanted—A first-class stove pattern filer, one that 
understands the correcting and adjusting of pat- 
terns in new work. Men that cannot work six days 
in the week need not apply. Address Z., care 
AmERICAN MACHINIST. 


Wanted—Foreman for large machine shop, with 
experience in steam engine work, and capable of 
handling large force of men on contract work. 
siate salary, age and nationality. Address Box 
4], AMERICAN MACHINIST. 





Wanted—Machinists for day ‘and night crews. 
Steady work for good men. The Shaw Electric 
Crane Co., Muskegon, Mich. 


Wanted—A No.1 pattern maker, familiar with 
mining machinery and general engine work; must 
work himself and have charge of two or three 
other men; we want both mechanical and executive 
ability; location West Box 85, Am. MACHINIST. 


Wanted—Foreman for a machine shop employing 
40 men, located in manufacturing town near Cleve- 
land, 0. Foreman must be young or middle-aged 
man, and a hustler, not afraid of work; must 
know what a day’s work is. Salary, $1,000. Ad- 
dress Box 90, AMERICAN MACHINIST. 


Wanted—Two draftsmen for pen and ink ren- 
dering from photos and natural objects on bristol: 
must be able to do free hand lettering accurately 
and rapidly. Send stamp for sample page, show- 
ing class of work required, to M., Thomson-Houston 
Electric Co., Lynn, Mass. 


Wanted—An educated mechanic. who is thor’ly 
up in modern practice; must be a first-class drafts 
man and designer, and competent to take charge of 
drafting-room and handle work in shop, by a Co 
building a special line of mach. tools. State salary 
expected, exp., andrefs. A.B. C., Am. MAcHINIST 


Sales agent wanted for a well-established rock- 
ing grate bar for New York and vicinity; also one 
for Boston and Philadelphia, or a general manager 
that could handle all three markets. The grates 
have first-class selling qualities. Address Lock Box 
No. 1527, New York City. 


Wanted—Position as supt. or foreman, by a young 
man, successful in the systematic manufacture of 
machinery and mechanical devices, and in the eco 
nomical management of men; a designer and drafts 
man of automatic and interchangeable machinery, 
tools, jigs, ete. W.S.H., AMERICAN MACHINIST. 


An American machinist and engineer who has 
had 18 to 20 years’ experience, varied between min- 
ing, shop work, steamboating, dredging, drafting, 
etc., who has had charge of work, and also knows 
how to work under others, wishes to secure a posi- 
tion by first of May or June. Address J. W.C., 
AMERICAN MACHINIST, 


Wanted—A thoroughly competent and reliable 
middle aged foreman for machine tool works; must 
be experienced in machine tool building, in man- 
aging men, and well upin modern machine shop 
practice. Give references, particulars, and salary 
expected. Correspondence confidential. Address 
The Henley Machine Tool Works, Richmond, Ind. 


11 


Draftsmen Wanted—A good man with car build- 
ing experience preferred, wanted by a large manu- 
facturing company in railway line. An unusual 
opening. Address ** Experience,’’ AM. MACHINIST. 

A prac. and educated mech. eng., who has suc- 
cessfully filled positions of charge and responsibil- 
ity in mfg. concerns, is open for engagement; good 
executive; well up in modern mach. shop practice 
| and labor-saving devices; also in economical pro- 
| duction of duplicate and interchangeable parts; 
| exp’d in adapting old and originating new mach’y 
| and methods to decrease cost of production ; can 
| take charge of the erection of a plant from ground 
| up, including equipment. Progressive, AM. MAcn. 
| 
|-- MISCELLANEOUS WANTS oo 

Advertisements will be inserted under this head at 
35 cents per line, each insertion. Copy should be sent to 

each us not later than Saturday morning for the ensu 


ing week's issue. Answers addressed to our care will 
He Forwarded, 











Cheap 2d hd-lathes & planers. 8. M. York, Clev’d.O. 
Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 
Best Crank Shaper $225. Am. Tool Wks., Clev., O. 
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BRADLEY« 
HAMMERS 
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2000 IN USE. 


. FOR 20 YEARS these Hammers have 


been in the market and during all that 
time have been acknowledged the very 
best. The material we use and our 
method of construction are the re- 
sult of ripe experience and not the 
jumped-at conclusions of amateurs. 
Send for circulars and price lists. 


BRADLEY & COMPANY, 
SyRACUSE, N. Y. 





lenentary Lessons feat 


PROF. S. E. TILLMAN. 
8vo, CLoTH, $1.50. 


JOHN WILEY & SONS, New York. 


JUST PUBLISHED. 
656 rages, Flexible Morocco, Gilt Edges, Price, $3.00 


The Mechanical Engineer's Pocket-Book, 


TABLES, FORMULAE, RULES AND DATA. 

A Handy Book of Reference for Daily Use in Engineering 
Practice, By D. KINNEAR CLARK, Author of “Railway 
Machinery.’ 

Copies sent by mail or express on receipt of price. 

D. VAN NOSTRAND CO., Publishers, 
23 Murray and 27 Warren Streets, NEW YORK 
















HOLYOKE, MASS. 
Manufacturers of 


= POST, 


Rail Dil 


- From the 
2 smallest to 
MS the largest. 
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We will sell a 52” Radial Drill with 
arm to move up and down the Column 
for less money than you can buy a 40” 
Upright Drill for. Has table arm that 
moves around column, and table revolves 
inarm. The Radial Arm is balanced, 
has Power Feed to Spindle, and is power- 
fully driven, has great stiffness; no 
spring to Radial Arm under heavy pres- 
sure. Has heavy base plate. Truth, ac- 
curacy and workmanship of the best. 
Note following testimonial. 


Manufacturers of MACHINISTS’ TOOLS, 
CINCINNATI, OHIO. 


Dietz, Gana & Co., City. 
(rentlemen ;—1 am pleased to say that your Radial 


Drill is all you claim for it. Respectfully, 
OHLO MACHINE TOOL CO. 
PER Wo. LopGeE. 





SMOOTH 
JohnS.Leng’s Son & Co. NewYork. 


POPULAR AND INSTRUCTIVE BOOKS 


FOR ENGINEERS AND FIREMEN, 
By STEPHEN ROPER, Engineer. 
Embracing all branches of Steam Engineering. They are 
the only books of the kind ever published in this country, 
and are so plain that any engineer or fireman can easily 
understand them. 
Descriptive Catalogue Mailed Free. 
EDWARD MEEKS, Publisher, 
No, 1012 Walnut St., PHILADELPHIA, PA, 
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The CHAPPELL CRIP PIPE WRENCH 






PATJULY @liggs, 


Seit Adjusting, Perfect Grip, Instant Release, Easily 
Repaired. For further information address the mfr, 


A. H. ANTHONY, JEWETT CITY, CONN. 


STRAIGHT LINE. 


Syracuse, N. Y., April 1, 1892. 

LANDIS BROS., Waynesboro, Pa. 

Gentlemen :—We have your No. 3 Uni- 
versal Grinding Machine in working 
order, and as we are getting wheels suited to 
our work and a little used to the machine, it 
begins to grow on us, and its merits become 
more apparent. It is certainly as ingenious, 
as well designed, and as well built as any- 
thing we have in our works, and likely better. 
If there is anything else in the line in this 
country, as good or better, we are not con- 
scious of it. Very respectfully, 


THE STRAIGHT LINE ENGINE CO. 


Joun E. Sweet, Pres. 


SOFT GRAY IRON CASTINGS 


From \ oz. to 1000 Ibs. Small! Castings a 
Specialty. Light machinery wanted to buil¢g 


ONTARIO IRON WORKS 


CANANDAIGUA, N. Y. 














MARE YOUR TOOLS WITH A STEEL STAMP. 
XW OALO STAMP W's) 

- 123 CHAMPLAIN ST. 

CLEVELAND. OA/O. 


SEND FOR PRICE LIST NO. 4. 









HILL, CLARKE & CO. 


Boston, Mass., desire to announce that they have leased the store of 


A. J. KIRKWOOD & Co., 


12 anD 14 SOUTH CANAL STREET 


And will continue the business as 
adding to the lines of Wood and 
carried, a specialty of High Grade 


METAL WORKING 


» = 2 © © * OHRICAGO, ILL. 


the Chicago Branch of their firm, 
lron-Working Machinery hitherto 


MACHINE TOOLS 





F. W. BARKER'S PATENT AGENCY, 


252 Broadway, New York. 
Monument Chambers, King William St., London, E. C., England. 

(Registered English Patent Agent, according to Act 

of Parliament.) 
Special Facilities for taking out American and 
Foreign Patents. We refer to well known men and 
establishments in the machine trades for whom we 
have done business. 
Epitome of the World’s Patent Laws and Statistics 
Sent Free on Application. 


HUGO BILGRAM, 


440 N. 12th St., Phila., Pa. 
Maker of all kinds of 


‘MACHINERY. 


Special facilities for Accurate 
Work. 









Bevel Gears cut theoretically 
correct, 


AN ENGINEERING FIRM 


IN ENCLAND, 


With modern plant and good connection, require 
the Sole License of a good Invention, which it will 
pay to advertise and push. 

Send full particulars to P., care of The Inter- 
national News Company, Breams Building, 
Chancery Lane, London, E.C., England. 


IN ENCLAND. 


Americans or others desirous of having high 
class machinery or tools manufactured in England 
are invited to communicate with 

7-79 
L’T’D. 


GRENFELL & ACCLES, 


HOLFORD ENGINEERING WORKS. 
Perry Barr, Birmingham, England. 


G. & A.’s extensive works are fitted throughout 
with the latest and best types of American ma- 
chines and tools, and are conducted upon the 
American system, under the superintendence of 
American Engineers (formerly of Hartford, Conn.) 


Hart’s Adjustable “ Duplex” Die Stocks 


lit For Bolts. 
AS USED BY 
SGREW Machinists. 
Model Makers, 
: Blacksmiths, &c, 
‘| HART WF’G CO. 
16 Wood St., 
Cleveland, Ohio. 
Send for Illus. Circular, 















(=a 
PERFECT THREADS AT ONE CUT 





Castings for High Speed Steam Engine. 
CYLINDER 4 in. x 434 in. 
T. Shriver & Co. Ironand Brass Founders, 
333 E. 56th St., N. VW. City. 


Seta ef Castings for Engine illustrated above, with Cast- 
steel Shaft, Connecting Rod and Kock Shaft and Brass Bear- 
ings, boxea and shipped on receipt of $29.00. Three sheets 
blue prints of working drawings extra. 









CHURCH’S 
DOUBLE and SINGLE SPEED INDICATORS. 
Z Fog ta ~ = 
Zz 


CHURCH & SLEIGHT, 109 FULTON ST., N.Y. 


FOR SALE, CHEAP. 


One second-hand square column 4 spindle Gang 
Drill with hanger complete, in good order ; height, 
5 ft. 10; spindles, 4% in. apart; table, 1834x13; 10g 
in. from table to spindles; rise of table, 7 in. ; 
weight, 1000 pounds; has hand and foot lever. 
THE NORTON & JONES MCH. TOOL WORKS, 

Plainville, Conn. 











STARRETT'S 


FINE TOOLS 


Skilled mechan- 
ics prefer them. 
Live dealers sell 
them. 

Send for free il- 
lustrated Cata- 
logue. 


L.S. STARRETT, Athol, Mass., U.S.A. 


Lonpon Acents : Chas. Churchill & Co., Limited, 
21 Cross St., Finsbury, E. C. 























498-510 W. 41st 


NEW YO 


MANUFACTURER 





with Patent 
Does not break more 
than one or two saws pr 

that 


BAND SAW, 
Guide. 
an. SPECIALLY ADAPTED 
year. We can prove 
parties broke only one blade 
in five years, 


Bui_pers, Car S 


UNEQUALED 


— WOOD-WORKING .: 
MACHINERY, 


DRY PaTTERN SHOPS, SHIP 


P. PRYIBIL, 


‘st 


STREET, 


RK, 


OF 





DOUBLE FEED PLANER. 
inches wide and l0 inches thick. 
any other Planer. 


Send for Cat. ‘‘A.’’ 


f lane 26 
FOR Foun- will pia 5 


ill beat 


HOPS, ETc. 








BORING 4%» TURNING MILLS 


COMBININC EVERY 


14 SIZES~—FReM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 


IMPROVEMENT. 





Estos Sort 
H. W. JOHNS MANUF 





Jensey City. © 


87 MAIDEN LANE, N. ¥Y. 





BE STOS 


ASBESTOS 
SECTIONAL 
PIPE 
COVERINGS. 





Non-Conducting Coverings for Steam and Hot Water Pipes, Boilers, etc. 
ASB 


SR covwvwETRIwncs. 
ACTURING COMPANY, 


H. W Johns’ Asbestos Millboard, Sheathings, Building Felts, Fire-Proof Paints, Liquid Paints, 
Asbestos Roofing, Etc. 


HICAGO. PHILADELPHIA, Boston, AtLtanta, Lonoon, 
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Bound volumes for 1891. We are now prepared to 
take orders. ce, $4.00 per volume; express 
charges payable by purchaser. Address AMERICAN 
MACHINIST, 96 Fulton street, New York. 

For Sale—A first-class heavy milling machine, 
practically new, made by a 1st-class maker; terms 
reasonable; will exchange for punching macbine. 
Address Iron Works, 29 Broadway, N. Y. 

Wanted—Engineers to write for catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent, 


Wanted—Specialties to build for the Southern 
trade. Bluefield Iron Works, Bluefield, W. Va. 

Engines, special and gen. mach’y designed; ideas 
developed. A. W. Jacobi, 136 Liberty St., N. Y. 

Special machinery designed and built. C. F. 
Langston & Co., 70 N. 4th St., Philadelphia. 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

Best Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 

Complete mach’y for mfg. horseshoes delivered 





by L. Ingermann, Minden, Westphalia, Germany. | Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 
Orders solicited for +—® gen. mach’y. oi Wanted—A ” 7 

J —A purchaser for the Woodworth Auto 

right & Johnes, 61 N. J. R. R. Ave., Newark, N. matic Steam Flue Cleaner patent, one of the great- 

For Sale, Cheap—15 H. P. Sestiiliness Auto. | est labor-saving, flue saving and fuel-saving appli- 

Engine with Boiler. Rival No. 2 Steam Pump. | ances ever offered to the steam-using public. This 


Address Ontario Iron Works, Canandaigua, N. Y. | ue ake at ae Eee ee 

| ete. address Helen I. Woodworth, admin., Nunda, 
Y. A job lot of 50 farm bells, with hangings 

LS 8 forsale cheap. Address as above. 


TO LET. 


Wanted—Hardware specialties to build. Send 25 ) 
cents for ‘* Eureka Knife and Shears Sharpener. 
W. A. Smith & Co., 227 Eddy Street, Providence, R. I. 


Machine Tools in Stock. 


ENCINE LATHES. 


78 in. amie 9 ft. between centers 
38 d 





Sellers 











do 17 ft. bed. New Fifi held | The Engine Works at_ Newburgh, 

30 do 14 do do do resent occupied by Wm. Wright, is ll u let 
x) do 24 do do y & 

t “ ( C 

37 do Ta. a as rom May Ist, 1892. 

24 do 12 do do Fifield | The Property consists of 

24 do 12 do do Fitchburg | : 
24 do 12 do do ‘lather | MACHINE SHOP, FOUNDRY, BOILER 
22 do 10 do New Pattern Fifield i a a ’ z ” 
23 do 13 do do sits FORGE AND PATTERN SHOPS, 
22 do 2 de New aisde “ 
22 do 8 do do Flather with a full equipment of tools. 
22 do 10 do do do 
20 do 8 do do do The works are located in the heart of the 
20 do 10 do do do | city, and convenient to railroad and river trans- 
18 do 8 do do do rte tio 
18 do 10 do do do portation. 
18 do 8 do do Blaisdell For terms, apply to 

18 do 1b do do do 
16 do 6 do do Flather HOMER RAMSDELL 
iH do 6 ym do ee 9 
» do 6 do do ‘lather 
14 do 6 do do do NEWBURGH, N. Te 
14 do 6 do do Blaisdell 
12 do 6 do do do 
PLANERS. 
42 in. wide, 42 in. high, 12 ft. long, 2 heads Gleason BRASS AND BRO NZE CASTINGS 
3% Se it in A SPECIALTY. 
30 do 30 do 8 do Whitcomb | By & molder of 50 years experience. Castings guaranteed 
30 do 30 do x do Flather | | true to pattern. Get my prices. 
26 do 26 do 6 do do | GEORGE HIBSCH, 4 1-2 Plain St., Albany, N. ¥ 
24 do 24 do 6 do do 
24 do 24 do 6 do Whitcomb | 
22 do 22 do 5 do do 
22 do 22 do 6 do Flather 
SHAPERS. | 
2, 16, 20 and 24 inch stroke Eberhardt 
165 and 24 inch stroke Hendey 
82 inch stroke with key-seating attach, Walcott FoR 
UPRICHT DRILLS. 
20, 21, 25, 28, 30 and 36 inch swing Prentice TOOLS ALL KINDS IN STOCK, 
20, 23) 25, 28'and 34 inch swin Blaisdell 
& b] 
60 inch swing Radial Drill Baush DRILLS Manufactory, SHEFFIELD, ENG. 
HILL | 9 || Chief Am. office, 91 JOHN 8T., N. ¥. 
9 CLARKE & CO., DIES &c é j 

156 OLIVER ST., BOSTON, MASS. : WM. JESSOP _& SONS, LD. 














REMOVAL. | 


We have removed our Machine Shop and Office to the 
corner of JOHN and DUTCH Streets, this city; where we 
have more roomand much better facilities for handling our 
work. Office: 2 Dutch Street. 


MILLIKEN & D’AMOUR, 


Manufacturers of SENSITIVE BENCH DRILL PRESSES. 
(New York, April 2nd, 1892.) FINE MACHINE WORK TO ORDER. 


FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF 


FITCHBURG 


S 





| THE CELEBRATED 


ENGINE LATHE 





AND OTHER | a | METAL-WORKING MACHINES 
SEND FOR | ual FITCHBURC, 
CATALOGUE E. 18-:nch » Engine: Lathe. MASS. 





SMALL POWER OR HAND PLANER. 


FOR ANY SMALL WORK. 


Weight of Platen 100 Ibs. 


A. J. WILKINSON & CO., 


_ 184 Washington St., BOSTON, MASS. 
d SEND FOR CIRCULAR. 


THE TOWNSEND FOUNDRY 4»> MACHINE SHOP 


ene a Machinery RUFUS K. TOWNSEND, Prop. WE ARE FULLY EQUIPPED 
astings TO BUILD 
ALBANY, N. Y. 








OF ALI, KINDS. LIGHT AND HEAVY 
PATTERN MAKING SPECIAL MACHINERY, 


: AND WOULD BE PLEASED TO 
And Job Work Desired. FURNISH ESTIMATES. 


WHEELER CONDENSER AND ENGINEERING CO. 


92 & 94 Liberty Street, New York. 


MANUFACTURERS OF IMPROVED 


SURFACE CONDENSERS, 


ALSO SUCCESSORS TO THE 


Colwell Iron Works. 


Machinery for Sugar Plantations and Refiner- 





Send for Cear Catalogue. 








am Kinane i 


jes. Vacuum Pans, Double and Triple Effects, 
wit ain & c1Re &c. Blowing Engines for Blast Furnaces. Iron 
— and Brass Castings for the Trade. Heavy Ma- 





chinery a Specialty. 








THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 











MAKERS OF 
Ss FO i? Cl N C S IF SUCH AS JEWELERS’ AN) 
=~ Fl N E S T E E L am° Pins, Collars dc. 

LATHES 





SILVERSMITH’S ROLLS 
DIE BLOCKS AND 


MILLING CUTTER BLANEs. 





PitTssBuRGH. 
Cuicaco. 
New Yorx. 









Improved Screw Cutting 
Foot and Power. 
Drill Presses, Shapers, Band, Circular and Scroll 


Saws. Machinists’ fools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


167 to 1765 Highland Avenue, 
MONTGOMERY & C0., 105 Fulton St., New York, Gen'l Agents. 


DIES, REAMERS, ETC. 


LIGHTNING AND GREEN RIVER SCREW PLATES. 








FINE TAPS, 






4 Power Drilling Machines, Punchin: 
wae Presses, and other Labor-saving Tools. 


SEND FOR NEW CATALOGUE. 
WILEY & RUSSELL MFG. CO., Greenfield, Mass. 


aaa raaaaammamssasaal 
A LONG FELT WANT SUPPLIED. 
BRERA RTT I ll Ll LN IL LN fi NS 
A Power Hammer that is Controllable, 
Efficient and Durable. 





TAKES THE MINIMUM OF POWER AND 
GIVES THE MAXIMUM OF EFFICIENCY. 





The operator can control perfectly the 
force of the first or any succeeding 
blow and stop the hammer instantly. 


FOR CATALOGUES AND PRICES ADDRESS 


THE HACKNEY HAMMER CoO. 
CLEVELAND, OHIO 





Johnson Street, - 


R. MUSHET'S 


vareswre STEELS, 


FOR SALE. 
NEW AND SECOND-HAND 
METAL-WORKING 


MACHINERY 


Send for list of same for immediate delivery. 


WANTED TO PURCHASE FOR CASH 


SECOND-HAND 
METAL-WORKING MACHINERY. 


GEO. PLACE MACHINE CO., 


120 Broadway, New York. 


FOOT and POWER LATHES 


Drill Presses, Shapers, Band, Circular and Scroll Saws, Machinists’ Tools and 
Supplies. Lathes on trial. Catalogues mailed on application. 


SEBASTIAN LATHE CO. * “ctictsniuAgon" 
BRIDGEPORT MACHINE 


a IR ING wom 





» 9 the best ip with “R, MUSHET’S SPECIAL 
eTanL.” reatly increase aw spoons and feeds; then compare 
the work you turn off with t at done by an; other known Steel 
This will make the first cost of “* Mushet’s” look insignificant. 


B.M. JONES & CoO., 


Sole Representatives in the United States. 
11 & 13 Oliver St., BOSTON, MASS. 
143 Liberty St.,. NEW YORK. 


MASON’S 


New Patent Whip Hoist. 











One hundred and eleven in use at the largest 
new Hay depots in the World, of N. ¥. C. & H. R. 
R. R. Co., 33d St. & 11th Ave., New York. and 
Lowell M. ng Docks, North 9th and 10th 
Sts., Brooklyn, N. Y. 


Made by YOLNEY W. MASON & CO., 


PROVIDENCE, R. I. 

















EPBULLARD- prope, MILL 


BRIDGEPORT~ CONN~ 


Tap Wrenches, Bolt Cutters, Hand an 
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NICHOLSON FILE COMPANY, 


PROVIDENCE, RK. I. 


wa CHOLSON FILE CD at 


FILES AND RASPS:- 


FOR EVERY VARIETY OF WORK. 


“BERLIN IRON BRIDGE CO, 


Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. BURR K. FIELD, Vice-President. 
FRANK L. WILCOX, Treasurer. GEO. H. SAGE, Secretary. 


Ny Fees 
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The above illustration is taken direct from a photograph, and shows the interior of a Machine Shop 
designed and built by us for the Newport News Ship Building & Dry Dock Co.,at Newport 
News, Va. The building is 100 ft. in width, divided into a central portion 50 ft. wide, 
with a two-story wing on each side 25 ft. wide. ‘he length of the building is 300 
ft., and a hydraulic crane, dpe: the full length of the building, 
covers the central portion. The illustration was taken looking 
through the center of the building before the machinery 
was placed. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 


BOUND VOLUMES OF THE AMERICAN MACHINIST. 


Price, $4.00 per volume for 1890 and 1891; 
express charges payable by purchaser. 





We are now prepared to take orders. 
$3.50 per volume; 
Street, New York. 


previous years, 
Address AMERICAN MACHINIST, 96 Fulton 
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REDUCED PRICES OF LECOUNT’S STRAIGHT TAIL DOG. 
4 ‘ ae = ey > INCH. re 
; 3 ee oo cl 
23 2... wo oe aig | 
Se gill, 1 en See eee 
G294....1% 80 18....8%.... 1.80 
>> @5.....1%4 OO Wf ics ee 
ESR. 988007, 9 15. ...4%.... 275 
ee Be 1g... 2  16...:8.... Sm 
gs 8 --194.. 1.10 17... . BY... 4.00 
on 9. 1.20 5.00 
& 1 Set ‘to 2in. 7.80 Fuil Set. : 81.10 





good: f le by CHAS. CHURCHILL & CO., y 7 
> mip Ltd, 21 Cross st. London, England. C. W. LeCOU NT, South Norwalk, Conn. 


THOMPSON IMPROVED INDICATOR 


MANUFACTURED SOLELY BY 


American Steam Gauge Co. 
5,000 IN USE. 


Adopted by the U.S. Government for all the new 


Cruisers and Gunboats built for the Navy. 
ALSO MANUFACTURERS OF 


Pop Safety Valves, Steam Pressure Gauges, Ete. 
No. 36 Chardon Street, BOSTON, MASS. 


Send for Illustrated Catalogue Y free. 


UTTIN 
UTTIN 
UTTIN 
UTTIN 


LELAND, FAULCONER & & NORTON CO. Detroit, Mich. 


ee eee CHUCK! 
Se Expanding Mantels 

































Set of 9 Mandrels ; HI 7 W. H. NICHOLSON & CO., 
Takes from 1 in. to 7 ins. WILKES-BARRE, PA, 
London House: CHAS. CHURCHILL & CO., L’t’d, 21 Cross St., Finsbury, London, E. C., Eng. 

Worcester, Mass. 


W. 6. YOUNG & CO ne LATHES AND FINE TOOLS 




















DEGSOM- ACHERI-BGESS-C0.CiN.0. ee 





Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC : ! 

Automatic Gross Fea 

) FOOT POWER 


LATHES. 


Send for List No. 13. 


FRASSE & CO., 
90-94 PARK ROW, NEW YORK, 


(Near Brooklyn Bridge Entrance), 


A ) ¥. iL AL 
ej: 7 5 SS MACHINIS 
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30 INCH, 42 INCH ‘and 60 INCH “PULLEY LATHES STHeR IMPROVED Tools 


For Simultaneously in, and Turning Pulleys, both straight and crowning face, Cone Pulleys, Gear Blanks, and a 


The HENLEY MACHINE TOOL WORKS, Richmond, Ind. 


variety of other work. 
Manufactured by 





Tr FOX Pa UNIVERSAL TRIMMER. 





ST EBEEEDI LIES AL IL IF SO LOZ TILA EEE 


g 
Ww 
=: 

>L? 


LES AGE MEE M4 CIEE 





PEST Lg SPIN ISIE 


BUFFALO. BLOWERS. 


athe dcsdi Comheetib begetica reid caGa a 
BOFFALO FORGE CcCo., BUFFALO, N. Y. 





Over 6000 in use. e 


ORICINAL 
| aaAouawl 





Saves Time, Saves money. Three Sizes, Four 
Styles, from New Patterns. No Pattern Room Com- 
plete without Them. Send for Catalogue. 

Bowaro of Imitations, wo will prosecute all In‘ringemonts. 

THE FOX MACHINE Co., 
325 North Front Street, Grand Rapids, Mich. 








HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 


1 8r1o Walnut St., Philadelphia. 
or sma 


M9 shifted from 
driving pulley and 
held at rest, and 
easily slipped back 
when machine is 
to be started. 

It dispenses with | 
eee bap 


Our New and Revised Catalogue of Practical and Scien 
tific Books, 87 pages, 8vo., and our other Catalogues and Cir 
culars, the whole covering every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


F. J. SCHMITT & CO. 


0, 7, 30 & 32 Franklin Street, 
fectly safe. Ye Py Uy 


NEWARK, Nz J. 
It is cheap. 72» 


ai SEND FOR 
Write for descrip- “Coy, CJ 


Ine WELLINGTON BELT HOLOER, 








» | THE ENGINEER’S HANDY-BOOK 


| Bervice, Mercantile Marine, or charge of the better class of 





a Pag 
= cs ; : an, 
Cut shows Holderin position tive circular and Ca fa htg Ms 
beside driving pulley. price list to ad Op 
COOKE & CO., ba 


163 & 165 WASHINGTON STREET, NEW YORK, 


And mention American Mac hinist. 


Op 
e, Yoy “aly. ned Zp 

















Almond Drill Chuck 


Sold at all Machinists’ 
Supply Stores. 


T. R. ALMOND, 
88 & 85 Washington St. 
Brook yn, N. Y. 


WORTHINCTON 
STEAM PUMPS 


FOR ALL, DUTIES. 





— ell S 


=e. =— 








Containing a full explanation of the Steam-engine indi 
cator, and its use and advantages to Engineers and Steam 
Users. Also, Questions and Tables for Engineers who wish 
to qualify themselves for the United States Navy, Revenue 
stationary steam- eng!nes, 

With Illustrations. 
By STEPHEN ROPER, Engineer. 
Price, 83.50. Post Paid. 


Descriptive Catalogue of Ro mpet ’s Be 
addre 


EDWARD MEE KS, Publisher, 
1012 Walnut Street, PHILADELPHIA, PA 


HENRY R. WORTHINGTON, 
NEW YORK, 


BOSTON, PHILADELPHIA, 
ST. LOUIS, ST. 


0ks mailed free to any 


CHICAGO, 
PAUL. 
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stablished in 1874. Corner Lake & Kirtland Sts., Cleveland, C 





CLEVELAND TWIST DRILL OO. so ste \etere ore tssces ses 
"“HOWE'S SPECIAL!’ .. °°F THe oT 


TOOL STEEL, ‘mest 


ESTABLISHED 1859, 


HOWE, BROWN & CO., L’T’D, PITTSBURGH, PA. 


93 John St., Now York. 127 Oliver St., Boston. 228 Lake St., Chicago. 





ADAMS 
Automatic Bolt-Threading & Nut Tapping Machine, 


Made in all Sizes to Cut from 1-4” to 6”. 

The simplest and most durable machine in existence. The 
threading head is made entirely of steel. No links, levers, 
springs, caps, cases, blocks or die rings in or about the head. 
Separate eads and Dies Furnished. Write for descriptive 
circular and price list to 


wy (aDit0l Mfg. Co., 125 to 137 Rees St, Chicago, Ill., U. 8. A, 


mame e wwe =A ents for Great Britain, CHARLES CHURC HILL & Co., 
AEA 6 Ltd. 21 Cross Street, Finsbury, London, E. C , England. 


GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH,, U. S. A. 


SOLE MANUFACTURERS OF 


GRAHAM’S GROOVED SHANK TWIST DRILLS AND CHUCKS. 
























Send for Catalogue. 





Endorsed by Practical Mechanics Everywhere. 


VAN DUZEN’S Set PUMP 
Ey 





HA RLES Mu RRAY=-'= 


BY/ENGRAVER on W on WOOD \ 


S ANN ST. = NEW YORK: 









PUMPS ANY KIND OF LIQUID. 

Does not clog, freeze or get out of order. 

Always ready.All brass. Every Pump 
Guaranteed. 10 sizes. Capacity 
100 to 10,000 gallons per 
[steam hour. Prices $7 and upwards. 
} For full information write to 


The VAN DUZEN& TIFT CO, 


{PUMP DEPARTMENT) 
CINCINNATI, O. 


SEND FOR CATALOQUE. 


STER MACHINE SCREW CO. 





Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 





POP ge ~ SMe adda deaeaaddas 
SAFETY VALVES OR CESTER. MASS. 
for Locomotive, er) 


Stationary and Ma- Tanetneturers of Set, Cap & 
rine Boilers, also the 


re : ao ae Machine Screws, Studs, etc. 
Reliable” Stean 


N 
Trap 
Catalogue free on a 


application. 


FGCO 


ass Mc. 


3, PE fONN 
MINER EN: “DROP 
~NEW H FORGINGS 
BLAKE & JOHNSON, 


WATERBURY, CONN. 


Builders of 


AUTOMATIC LABOR-SAVING MACHINERY 


For working either Wire or Sheet Metal into 
any shape desired. 
PUNCHES AND DIES MADE TO ORDER. 


NUTS 


OUR CLAIMS: 

Made from best Stock. 

Practically true to Gauge. 

Perfect Hexagon for close-fit 
ting Wrenches. 

Uniformity of Thread. 
PROMPT SHIPMENTS. 
LOW PRICE 
Write for Prices,Etc., to 


sa sith een (0,, Manufacturers, 


Wilmington, Delaware, U.S. A. 
For Sale by CHAS. CHURCHILL & CO., Ltd., 


21 Cross St., Finsbury, London, England. 








Lathes, 
Planers, 
Jointers, 
Saw Benches, 
Band Saw, &c. 


Full Outfits. 
eT. HH. Clement Co. 


= 380 Lyell Av. 
Rochester, N. Y. 











Bicycle ae 
Heading Machine. 








FINISHED 
HEXAGON 





CO. 


(LIMITED) 
BROOKLYN,N. Y. 





Operating also 


THE 


Stiles & Parker 
Press Co. 








OPEN-BACK ADJUSTABLE 


Power Press 


PUNCHES 5 Vertical 
—OR— 
os yw = SH EARS, Inclined. 


Loco. Turk teed For Cutting and Forming 


SMALL ARTICLES OF 


Drop Hammer: 











AND Sheet Rage ® vs Leather, 
aper, 
SPECIAL | apRIANCE MACHINE WORKS, 
- MACHINERY. MFRS. SHEET METAL MACHINERY, 


Plymouth & Jay Sts.. - BROOKLYN, N. Y¥. 








AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FOR ALL DUTIES. 
THE BUFFALO STEAM PUMP CoO., 


WORKS, BUFFALO, N. Y. 


76 JOHN STREET, N. Y. CITY. 
BRANCH OFFICES {7° SOICLINTON STREET, CHICAGO. ILLS. 


THE CANTON STEAM PUMP CO., ©4320%; 


MANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 


ABSOLUTELY First Ciass. 
Discounts and Terms on Application, 
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THE Davioson STEAM PUMPS AND PUMPING ENGINES. 
“a? BEST MADE ahi 


SITUATIONS. 
Manufactured by 


M. T. DAVIDSON. 


PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: 5) OLIVER STREET, BOSTON 














EX STEAM PUMPS gel 
POWER PUMPS. 
PRESSURE PUMPS. 
=P IDENSIN' 


UNCTIO 
GenivanToWNiaerrniA, 1 re 











RUE’s “ UNIQUE ”" SINCLE TUBE INJECTORS. 
af LIFTING OR NON-LIFTING. 

Require no change for varying pressures 
of steam. Can be placed in any position. 
Are simple in construction and convenient for 
taking out tubes in cleaning when required. 


TAIRAGLE OF ANY DEALER IR STEAM FITTERS. SUPPLIES. 


Send for new 1892 Catalogue of Injectors and Boiler 
Washers, containing also useful information on 
manner of attaching and operating same. 


Rue Mfg. Co., 118 N. 9th St., Phila., Pa. 


EF, PENBERTHY AUTOMATIC INJECTOR. 


EFFICIENCY AS A BOILER FEEDER UNEQUALED. 
Efficiency Test of All Sizes, by J. F. Elsom, New Albany, Ind., Laboratory. 
sz, - | 00, A | AA| B | BB| C | DD| EE | F FF 


_ Bi nlency 98.2 98.92 98.92/ 9914 | 99.2 | 98.7 99.2 98.17 | 98.98 | 94.98 





“The Efficiency, 994 per cent., is a Phenomenal Result.’’—Report 


from Mich. University. poh fae 
. ‘Tbe Penberthy stands very high in average Efficiency.”’—J. F. 
E.Lsom. 

my Range 20 to 150 Ibs. Pressure. 


EASTERN DEPOT: 


Lift 20 ft. Automatic and re-starting. 


DONEGAN & SWIFT, | —— om ot, 


11 Murray St., N. Y. BOSTON. 


PENBERTHY INJECTOR CO., Mfrs., Detroit, Michigan. 
J.A.FAY&C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


FOR USE IN 


Pattern Making 


Car, Locomotive and Bridge 
Works, Planing Mills, Sash, 
Door and Blind Factories, 
Cabinet, Spoke and Wheel 
Shops, Carriage Works, 

&c,, &c. : 

Allofthe highest standard ofexcellence ~ 

W, H. DOANE, Pres, D. L. LYON, Sec'y. No. 1 Band Saw. 


THE PERKINS DRAW STROKE TRIMMER, 
i antl 


An Indispensable Tout 
for all mch Wooil- 
workers. Latest and 
Best Design. Infringers 
uted. Trial, not 
orders, solicited 
PERKINS & CO., 
Grand Rapids, Mich. 


STOCKS, NEAVE& Co. 
Manchester, England. 





CINCINNATI, 


Largest Line in the U.S. 
w OHIO, 0.8.4. 


Complete Outfits or Single Machines 
Furnished for for aay Purpose. 


THE EGAN CO, 


239 to 269 W. FRONT ST., 
CINCINNATI, OHIO, U. 8. A. 





Originators and Builders of 


WOOD-WORKING 
MACHINERY 


OF THE MOST ADVANCED TYPE 
FOR THE SAVING OF TIME 
AND LABOR. 


Pattern Machinery a Specialty. 








Send for Catalogue. 


MA CHINE 
For Reducing and Pointing ie. 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information, address the 


Manufacturer, 
American Standard Conge + Tool Works, 

















S. W. GOODYEAR, Waterbury, Ct. 
_—— Root’s Forse Blast Rotary Blower, 


POUNCE: SMITH SHOPS, PNEUMATIC 


Flat Bar Gauge. BES, VENTILATION, ETC. 


JAS. A, TAYLOR & CO ee : 


SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCED, 
Best Mechanical Construction. 
P.H. & F. M, ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


8, S TOWNSEND, Gen, Agt, ) 168 & 165 


WOKE & CO,, Selline Avis, § NEW’ NOK: 















Crescent Gauge. 


ADJUSTABLE 


POW GR PoE 


NEW IMPROVEMENTS. 
Unsurpassed for Sheet Metal Work. 
WORKMANSHIP GUARANTEED. 
WELL DESIGNED. 
MATERIALS OF THE BEST. 
Special Prices 








. Send for Circulars 


Springield Mach. Tool Co..é 


SPRINGFIELD, OHIO. 











In Writing Please Mention This Paper. 
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possessed by the ‘ 
Send for D 


NEW YORK, N. Y. 
41 Dey Street. 





Absolute Safety from Destructive Explosion—Highest Attainable Econom 
Fuel—Rapid Generation of Dry or Superheated Steam 
tenance— Ease of Transports ation anc Ge neral Efficiency are among the adv antages 
*Wharton-Harrison ” 
escriptive Pamphlet—Drawings, —- and Estimates promptly 
furnished for any amount of power from 4 H 
state requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, 


Durability—Low Cost of Pitan 


form of boiler. 


PENNA. 
CHICAGO, ILL. 
187 La Salle Street. 


ATLANTA, GA, 
9 No. Pryor Street. 





Defiance Machine Works, ' 


DEFIANCE, OHIO, U. 


BUILDERS OF 


S.A. 


HUB, 
SPOKE, 
WHEEL, 
BENDING, 
WAGON, 
CARRIAGE, 
HANDLE 
AND 
HOOP 
MACHINERY. 


Send for 
Catalogue. 











HYDRAULIC WHEEL PRESS 





DRY STEAM 


FURNISHED BY 


THE POND 


SEPARATOR. 


The Pond ee is guaran- 
teed to relieve the steam of all en- 
trained water, and return this 
water to the Boiler, thus effecting 
a large saving in fuel. 


SEND FOR CIRCULAR. 


POND ENGINEERING CO. 





St. Louts, Chicago, 
Kansas City, Omaha, 
allas, Seattle. 





Flexible Metallic Fillet 


For Pattern Makers, 8 Sizes, 


H, WHITE, 44 N, 4th St.Phila,Pa, 


aXZ Le 





THOS. Hl. DALLETT 


Manufacturers of 


Presses and other machinery. 


ELECTRIC GENERATOR 


Complete Power Plants. 








York St. & Sedgley Ave., Philadelphia. 


Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 


ELECTRIC MOTORS, Sgeqiat nant: 


Machine Tools, Cranes, Elevators, Pumps, 


& C0., 





For instal- 
ylation of 





PORTABLE 


DRILLING MAGHINGS, 


MANUFACTURED BY 


Albert L. Colburn, 


No. 4 Wall Street, 
NEW HAVEN, CONN. 
Send for Catalogue. 


NEW ADJUSTABLE BENCH LEVEL. 


WITH GROUND AND GRADUATED VIAL. 








F z 

© . 

ta _ 

° 3 

2 
MANUFACTURED BY 

Cc. F. RICHARDSON, 


ATHOLL, MASS. 


WANTED 


—— sell the 

tent ot to 
getthe FRANCIS D ILL CHUCK 
manufactured on royalty. It is 
self-gripping. simple in construc 
tion. and has great eripping 
power. A 3¢ in. chuck will twist 
off a 15-82 in. drill. 


G.W.FRANCIS,318 N.4th St., Reading, Pa. 














fe 
5 
a —] 
= 
MACHINERY Sgr : 
PRICES ON S 
APPLICATION. by 
—- 3 
THE HORNER “ 
MACHINE CO., 
HOLYOKE, 








MASS. 











Walker’ s Grindstone Truing Device 
With Horizontal Tubular Tool, 


Can be revolved and moved to orfrom the stone. or trav- 

ersed across its face, giving face of stone any desired shape 
Truing tooliseasily and cheaply renewable. Send for Cir 
lar of Truing Device an 


ENTIRE GRINDSTONE OUTFITS, 








Fr 


a 


c“ 


D. F. WALKER, 
20 E. Canal St, 
Phila., Pa. 


[IVE DRAFTSMEN 


Send stamp for Catalogue of best time and labor- 
saving specialties. B. E. SAWYER, Athol. Mass. 








Stop. Read. Reflect 


Are you using high speed, coarse pitch, or noisy 


Fe aring’ If so, just buy some Special Cutters, and see 
10ow still they will run. Are fon using common Gearing, 
doing e xperime ntal work or jo »bing and repairs ? Nothing 
equals Clough’s Combination Cutters.” One pair cuts 


any size Gear, Send for information and prices to 


R. M. CLOUGH, Tolland, Conn. 


Pe T 
: ab kB SYRACUSENY 3 
fro ilitibitilr faD ARR 
~ MACHINISTS’ SCALES, 
PATENT END GRADUATION. 
We Invite 6 on for Accuracy with all others. 


EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 





Cs 














BELT DRESSING 


| LEATHER PRESERVATIVE. 


Warranted to Give Satisfaction. 









It absolutely prevents a belt from clipping, Thor 
be aly t preserves the leather, and protects the elasticity 
of the 

It will pay you to send for an interesting circular on 
the subject. 


Jos. Dixon Crucible Co., 
JERSEY CITY, N. J. 





COILS & BENDS 


Fee ER 
IRON, 
BRASS and 
COPPER 


PIPE. 
ALL STYLES. 


THE NATIONAL PIPE BENDING CO., 








82 River Street, NEW HAVEN, CONN 





Wel Chuck, 7m a tn ni oy. LY, LSA 


anufacturers of al 


LATHEssy DRILL 


Under Westcott’s Patent. 


kinds of 








CHUCKS. 


No. 
00 
0 
2 
2 





Capacity | Little ‘Giant Improved. 
er. 


inch. 
2 i) 


Rend for Hlustrated Catalogue, | | 5 ibe ing 


_ Holding Drills. 
Oto \% inch, 

i 0 to “ 

| 0 to 

Otol 3: 


“ 


0to1in.,ex. strong. 





: > ps inch. 








BOLLE EAD SLANGING MAGRINE 





Rapid Work., Perfect Heads, with or without Dies. 
No Hole in Plate. Construction Simple. 
Price Reasonable. 


JACOB CLARK, M Mfr, rutsainie ts, 


“THE HORTON LATHE CHUCK” 


More than 300 Sizes and Styles. 
Comprising 


Universal Chucks, 
Independem. 

) Chucks, 

Combination Chucks, 


Of Every Description. 
Send for 52 page Illustrated Catalogue. 


The E. HORTON & SON CO. 


Windsor Locks, Conn., U. 8. A. 
—oR— 
CHAS. CHURCHILL & GO., Ltd., 










21 Cross Street, Finsbury, London, Eng. 





in stock three sizes —8 inch, 


NOTICE 


We have just added to our line of patent Face- Plate Jaws an 8 ineh. 
10 inch and 12 inch. 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK Co., 


We now carry 


HARTEORD, CONN. 





CHUCKS 


Send for Consiqgne and Dis- 


THE HOGGSON & PETTIS MFG. CO., 
Ret. 1640. NEW HAVEN, CT. 


SKINNER 


iy CHUCKS 


Independent, Universal and Com- 

o bination LATHE CHUCES. 

yy —Also, DRILL CHUCKS. 

SKINNER CHUCK CO. 
NEW BRITAIN, CONN. 











Send for vom 





“Challenge” Universal Grinding Machine 


For EXTERNAL 
and INTERNAL 
Cylindrical 
Grinding, 
Straight or taper; 
grinding Tools, 
Cutters, Ream- 
ers, &c, 


EMERY Grinding 
Machinery for 
all purposes 

a Specialty. 


a Appleton Mfg. Co. 
30th & Thompson Stz., 
Philadelphia, Pa. 








McGRATH’S PATENT 
Emery Grinding, Polishing 
and Buflng Machines, © 


Bearings yielding or rigid at will 


Wheels always true and in 
balance, dispensing with use 
of diamond tool and chilled 
burr, and saving the time 
labor, and cutting awa of 
wheels, otherwise wasted in 

truing. Send for Catalogue. 


McGRATH & COLLINS, 
Conoes, N. ¥ 








BELLOWS 


Beam Micrometer 







Send for CATALOGUE to 


STANDARD TOOL CO., Athol, Mass. 


CHAMPION SCROLL CHUCKS. 


In 5 sizes, for foot Lathes and all classes of light 
work, Adopte das standard and kept in stock by 
the largest firms making such machinery. For sale 
at all supply stores, ‘Ask for our Champion Chuck. 


THE D.E.WHITON MACHINE CO. 
5 OAK ST., NEW LONDON, CONN. 
S.A. SMITH, 23 S. Canal St,, Chicago, Western Agt. 


POSITIVE DRIVING DRILL CHUCK. 


For either straight or taper Shank Drills. 
Has the Holding 
Power of Taper Socket, 
together with all the 
advantages of the com- 
mon Friction Chuck. 
Write for Illustrated 
Price List and Discounts 











Clayville, N. Y., U. S. A. 
The NATIONAL. 
UNIVERSAL, 
COMBINATION, 
Jaws (patented) giving 5c Se coptaaladine every possible 
desired position. 
illustrated, sent free. Liberal 
discounts. P mone shipment. Address 


\ alll = to 
THE PRATT CHUCK CO., 
INDEPENDENT, 
Strongest. Easiest to chang. e. Best Finish, Reversible 
NEW CATALOGU E, 
THE NAT’L CHUCK MAN’F’G CO., Mt. Vernon, N.Y. 





PURE 


ALUMINUM. 
The Pittsburgh Reduction Co. 


95 FIFTH AVENUE, 
PITTSBURGH, PA., 


Offer Aluminum, guaranteed to be equal in 


pay to the best in the market, at the 
owest rates obtainable. Prices given on 
application. Aluminum sheet, wire and 
castings at best rates, 

ALUMINUM POLISH, very efficacious 
and non-potsonous, suitable for house hold 
use as well as for manufacturing purposes, 

ALUMINUM SOLDER, 

Correspondence solicited. 











HYDRAULIC 


+ 


JACKS, 








Base Jack 


PRESSES, PUMPS, PUNCHES, 
VALVES, 
PACKINCS, 

ACCUMULATORS. 


WATSON & STILLMAN, Mfrs. 


204, 206, 208 & 210 E. 43d 8t., New York. 


MACHINERY 


FITTINCS, 





Single Plunger =| 
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PUTNAM MACHINE COMPANY, AMERICAN GAS FURNACE CO., 
ORIGINAL BUILDERS Fitchburg, DESIGNERS AND MANUFACTURERS 
MASS., U. S. A. 
sesiiladanaes $8. CAS BLAST FURNACES 
Planers, Drills, 0 1856, B ek RN a 
Mache Tools, acta me SS caf cunloen, mainnes mde for ny mean 
AND y temperature. 








AUTOMATIC CUT-OFF 
STEAM ENCINES. 


CHAS. CHURCHILL & CO.,Ltd. 


21 Cross St., Finsbury, London, Zngland, 











UNIVERSAL RADIAL DRILL COCNc Ae OUSA 


TRASK MILLING MACHINE CO., 


CEAR CUTTERS, 
Bevel, Mitre, Straight-Face, 


and Irregular Cutters 
OF ALL DESCRIPTIONS 


























FOR 
MILLING METALS. 
118 SOUTH STREET, BOSTON, MASs. 
GEO. 0, WALCOTT & SON,| - epee "Brlfand 
Manufacturers of ; » f ore 
. ools. 
LATHES Pawling Column 
& Ht Facing 
AND Harnischfeger #F _ Lathes. 
OHAPERS Milwaukee, Wis Pit Lathes. 
Truck 
5 Wheel 
» JACKSON, Grinders. 
MICH. Boring 
Write us for Photo Bars, &c. 
= and Prices. 
Electric, 
Steam and 
MARKING MACHINE in 
Cranes. 
For rolling 
trade-marks ‘ : p 
flat 
rly 2 HURLBUT 5 | atent Cut 
Used by / ting-off and 
Pistol 7 — Centering 
ist Drill, H 
eek aad many Machine. 
other mfrs. 3”, 4", 6’, 6”. 
200 in use. HURLBUT, ROGERS 
Read up. MACHINE CO. 
Catalgue 8 re Ro 
DWIGHT SLATE MACHINE CO., " Agents, 21 Cross St, London, 
HARTFORD, CONN. England, 





No. SO NASSAU ST., 
NEW YORK. 


A. R. KING WF’G COMPANY, 


ERIE, 1lth and 12th Streets, JERSEY CITY, N. J. 








Hosa Cc A S 7 : nM G S bhiee 


Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE ahaha 
PACKER RATCHETS, TUBE CUTTERS, ETC. 


GENERAL MACHINE WORK. TALOGU CORRESPONDENCE. INVITED. 


CATALOGUE. q 
Cleveland, Ohio. . 


THE STANDARD TOOL CO., 
Manufacturers of STRAIGHT-LIP INCREASE Twist AAAS 
7 , _ 6 
SOLID AND SHELL REAMERS, MILLING CUTTERS, TAPS, SOCKETS, 
“STANDARD” TWIST DRILL GRINDING MACHINE CHUCKS AND SPECIAL TOOLS. 
22//x22'x60"' 


Slab Milling 
Machine. 


















ROCKFORD, ILLS. 


Manufacturers a. 
Ingersoll Patent Cutter, * 
Ingersoll Slab Milling 

Machines, 


A. FALKENAU, 


1 ith Street & Ridge Ave., Philadelphia, Pa. 














CHIE WORKS 


a 


FOX & TURRET 
LATHES 





A SPECIALTY. : —-- 





THE McNAULL : 
UNIVERSAL RADIAL =| 
DRILLS. 





MANUFACTURER oF 
SUPERIOR 14-INCH LATHES, TOOL | 
GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 











Special Machinery designed and constructe Newest and best in the 

7 "y im a. market. Furnished in five 
sizes, from a wall to a 10-ft. 
swing. Send for circulars. 





| ta 


cheaper ond better 
than an else 
Sov the purpose Size of shank in. Size of while 8 

d 3-32 in., — both —- we either 1 8 in. or 3-32 in. Sent 
pontpe 


COMBINATION CENTER DRILLS 


ss, MoNaull Mach, & Fal, Co, 











id to ‘anada on receipt of price. | .- Mi 
$1'50 per Doz. 2 JOHN T SLO SLO00MB £00, Pi 0. Box 1339, Providence, R. 1, § “~=== 


RONCEVERTE, W. VA. 





THE LODGE & DAVIS MACHINE TOOL CO. 


NEW YORK HOUSE, CHICAGO HOUSE, PITTSBURGH HOUSE, ST. LOUIS HOUSE, 


64 Cortlandt St. 68% 70S. Ganal St. Mkt. and Water Sts. 823N. Second St. 23825 Purchase St. 19N. Seventh St. 
THE LARGEST LATHE BUILDERS IN THE WORLD. 












tINNILM 


{LI 








WORKS: 


CINCINNATI, OHIO. i 
BOSTON HOUSE, PHILADELPHIA OFFICE, SAN FRANCISCO OFFICE, COVENTRY, ENG. 
21-23 FremontSt. Alfred Herbert. 





COMPLETE MACHINE SHOP EQUIPMENTS. 


” 








= 











HAVA 








ENGINE 


, 8", a 














IMPROV EI) 


ld hy A AG RG Bs Do gl m 


NEW FEATURES. 
“25 == ee : seed THE LATEST IMPROVEMENTS. ° 
TAPER ATTACHMENT, COMPOUND REST, AUTOMATIC STOP, WITHOUT EXTRA COST. 


’' | —pee «5 








LATHES. 


, 2¢", 37". , 38” Swing. 






SEE ADVERTISEMENT, PAGE 20. 
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MORSE TWIST DRILL AND 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 


MACHINE COMPANY, 
New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





F. E. REED & 60, 


1 Worcester, Mass. 





HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 


Selling Agents, 111 Liberty St., New York. 
115 Phenix Building, Chicago. 


PLAIN 
MILLING 
MACHINES 


SOMETHING 
NEW. 


The Cincinnati Milling 
Machine Co., 


CINCINNATI, OHIO. 














¢ BORING AND 
srg TURNING 
oe WLS 


4,5&6Ft. Swing. 


i. Bickford, 


, Like Village, 
N. A. 










CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 





New Haven Manf’g Co., 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 


Turret Machinery 


CHEAP. 


No. 11x Serew Machine, with Back 
Gears and Power Feed to Turret, 

No. 5x Serew Machine, with Automatic 
Chuck and Wire Feed. 

No. 2 Monitor Brass Lathe. 


Above machines have never been used, except 
as show machines in New York and Philadelphia 
stores. Write for discount and prices. Will sell 
cheap for cash, as we want the room. 


JONES & LAMSON MACHINE CO., 


SPRINGFIELD, VT., U.S. A. 


MULLERLATHES 











PATENTED. 
With New and Valuable Features. 


MADE ONLY BY THE 


RADFORD MILL CO; 


Sth & Evans, CINCINNATI, OHIO. 


Photographs and Prices on application, 





Turret Drill Press. 


SIX SPINDLE. 
Drills from yy to 4 hole, 
speed from 250 to 2000 Rev. 
Suitable for a large variet 
of work and is operated with 
ease and rapidity. 
SEND FOR CIRCULAR. 





DETROIT, MICH. 





A.D. QUINT, Hartford, Ct. 





IRON PLANERS, 


Extra Heavy. Latest Design. 





All Modern Improvements. 


LW. POND MACHINE CO., WORCESTER, MASS. 









JOHN BECKER MANUFACTURING CO., 


MANUFACTURERS OF 


VERTICAL 


MILLING MACHINES, 
TOOLS 


AND 


HACHINERY 
BRASS 
FOUNDERS 


Water Mt, 
vm. Htehbung, Mass. 


BARNES’ 


) UPRIGHT DRILLS 


Complete line, ranging 
from our New Friction 
Disk Drill, for light work 
to 42-inch Back Geared 
Self Feed Drill. 





THE BECKER VERTIC AL MILLER, 
No. 8. 













Send for Catalogue 


D. SAUNDERS? SONS 


MANUFACTURERS OF THE ORIGINAL 


mae §. X. Lo. 


PIPE. CUTTING . TEREADING MACHINE, 





Beware of ‘imitations. a 


None genuine without our 27 
Trade Mark and Name. 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 


SEND FOR CIRCULAR. - 
21 Atherton St., YONKERS, N. Y. 


FOR THE BEST PLANER CENTER 


FOR THE MONEY, address, 

B) The Whipple 
& Armstrong 
Lage (0., 





pee \ oo . ae 
~~. YS i 


sf = 
- \ e — 











w. F. & JOHN BARNES CO., 








-25-Inch CRANK SHAPER 


IS NOW READY. 
| JNO. STEPTOE & CO., Cincinnati, 0. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


D shasng Wasies 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS CHURCHILL & C0., Lt'd, Agents, 
21 Cross St., Finsbury, London; England 


























ENTICE BROS. 


Bent turers of 


Lathes & Upright Drills. 


Lathes from 10 in. to 
20in.swing. Largest Va- mall 
riety of Drills manufac 
tured in the world 
Worcester, Mass. 


For Sale by CHAS. CHURCHILL & CO., Ltd. 
21 Cross Street, Finsbury, 
London, England. 








P, BLAISDELL 4 CO,, 


Manufacturers of 








2 Machinists’ Tools, 


WORCESTER, MASS. 





















ee and Prices. Tenn. 
ris $8 . a, 

1995 Ruby Street, Rockford, Ill, = IMPROVED 
—————_— No seve’ SMe (CENTER GRINDING 
OUR NEW me MACHINE. 


5 Manufactured by 
Wm. Barker & Co. 
CINCINNATI, O. 
SEND FOR 
CIRCULAR, 





Hyper Park, Mass., 
Jan. 9, 1891, 
J. E. Snyper, Esq., 
Worcester, Mass. 


DEAR SIR: 
to the 


In regard 
28 inch Upright 
Drill of your make that 
we have had in use for 
about three years, would 
say that it has given us 
entire satisfaction, of 
which the fact that we 
have just placed an order 
with you tor a duplicate 
tool, may be con 
sidered a sufficient 
assurance. 

Yours very truly, 
BRAINARD 
MILLING 
MACHINE CO. 


ay 





FOR HAND OR POWER. 
MALLEABLE IRON PIPE VISES. 





66 CARDEN ST., BRIDCEPORT, CONN. 
Pipe Cutting and Threading Machinery, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 





CURTIS & CURTIS, 











FINE MACHINE WORK 











(Take 14th 





W.D.FORBES & CO. 
HOBOKEN, N. J. 


13th AND HUDSON STREETS. 


SEND FOR OUR NEW CATALOCUE. 


MILLing 


st. Ferry.) 





Fy 








peel TOOLS. 














The “‘Simplex’’ 
Glass- Tube Cutter. 













) NOT SEND US ANY 
POSTAGE STAMPS 








MANUFACTURED BY ’ 





|H. B, BROWN & CO,, 








PANCOAST & MAULE, Philada., U.S. A. 





EAST HAMPTON, CT. 






BOSTON, 
MASS. 
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WILLIAM SELLERS & CO., Incorporated. 
PHILADELPHIA, PA. 


MACHINE TOOLS FOR WORKING IRON AND STEEL. 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


Tat LOWG ALLSTANTER Co. in. 


OHIO. 
Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


Punches and Shears, 


OVER 300 SIZES. 
ALSO 
Power Cushioned Hammer. 
- Send for New Catalogue. 


ORE OPEN SIDE TRON FLAMERS 


THE DETRICK & HARVEY MACHINE CO., Baltimore, Md. 


WM. KNABE & CO., Pianos 
BALTIMORE, Nov. 4, 1891. 
GENTLEMEN: In reply to your favor of the 
26th ultimo, would say that the Open Side 
Planer which you built for us, is satistactory in 
every respect, and we consider same actually 
an indispe snsable tool in any machine shop do- 
ing a variety of large work. 
With best wishes, we remain, 
Yours very truly, 
WM. KNABE & CO. 


ACME MACHINERY CO. 


CLEVELAND 
3 bapa! ae Hg —y 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 


Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FIRST PREMIUM, CINCINNATI CENTENNIAL. 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS, WIRE, SHEET &c. 
THE PHOSPHOR BRONZE SMELTING CO.LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 


{ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND SOLE 


Makers or “ELEPHANT BRAND PHoseHor-Bronze, 











PAT. DEC. 5, 1882. 
PAT. DEC. 4, 1883. 
PAT. AUG. 25, 1885. 








All GENUINE | 
INGOTS & MANUFACTURES 
QUR 


REG.TRADE MARKS | 


BEMENT, MILES 


BUILDERS OF 


METAL-WORKING 
MACHINE TOOLS 


FOR RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC. 


New York Office, Equitable Building. 
GEORGE PLACE, Agent. 


cil F . 


Philadelphia, Pa, 


SNS 


NEW 63-INCH LATHE. 





THE HILLES & JONES CO., WILMINGTON, DEL., 


MANUFACTURERS OF 


MACHINE TOOLS, re siege scims cer araa nae" 








WY MAR = 


WORCESTER, MASS. 

















ERE ARSS PRE BLOM a eM \ 
a. SSN 
& SHRINKERS. 














The Moore & White C0. 


15th St. & Lehigh ami 
PHILADELPHIA, PA 
MFRS. OF 


The ‘‘ Moore & White ”’ 
Friction Clutches 


AND 


Cut-off Couplings. 


Send for Circulars. 





FROM 1-4 TO 15,000 LBS. WEIGHT. 

True to pattern, sound, solid, free from blow-holes and of great 
strength. 

Stronger and more durable than iron forgings in any position or 
for any service whatever. 

60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 
now running prove this. 

Crossheads, Rockers, Piston-Heads, etc., for Locomotives. 

STEEL CASTINGS of every description. 
Send for Circulars and prices to 


CHESTER STEEL CASTINGS CO., 


Works, Chester. Pa. Office 407 Library St.. Philadelphia, Pa. 


THE NORTON DRILLS. THE ERLE KEY-SEATING MACHINE: 


THE BURTON MACHINE CO 
% CMR Fon LIGHT. SENSITIVE 7 
AND RAPID DRILLING. 


302 Peach St., Erie, Pa.. U. S. A. 


ERIK, Pa., Sept. 30, 1889. 
Messrs, F.C. Burton & Co. 
1, 2,3, 4 or more Spindles, Sensi 
tive or Automatic F 


GENTLEMEN :—We _ have 
ee had your Key Seater 

To drill from 0 to 1-2 inch holes. 

The Latest and Best ; most con 


in active use now 
mm for about a month, 

venient, sensitive and durable Drill 

on the market. 


Have eae Spindles and Bal- 
anced Tables. 

Write for prices and description, 
or for Special Machinery. 


THE NORTON & JONES | i: = ee aa 


MachineTool Works, 
PLAINVILLE, CONN. 


Manufacturers of Machine Tools 
and Special Machinery. 





and are willing to 
say that it is giving 
us Very great satisfaction, and is 
in every way a very desir: able and 
N handy tool. 

We think it isa statement fully 
within the capabilities of 
the machine to say that 
it can do one and one-half 
times the work that can 
be done on a slotter. 

We should be very happy to show the tool in operation, at 
any time,and you are at khberty to refer to us in this con 
nection, Respectfully yours, ERIE CITY IRON WoORKs, 

Per WM. O. WEBER, Gen’l Supt. 
SPECIAL MACHINERY BUILT TO ORDER, 








VERY reader of the American Machinist should 
have a copy of our new TOOL Catalogue. A 
most complete book of 704 pages, bound hand- 
somely in cloth and printed on good paper. Book 
will be sent express paid on receipt of $1.00 to any 
part of the world. Money paid for book will be 
refunded with the first order amounting to $10.00 
or over. As a book of reference, information, etc., 
every person having occasion to use Tools should 
own a copy, even if they do not purchase their 
supplies from us. 


MONTGOMERY & CO. 
Mechanics’ Tools and Supplies, 
105 FULTON STREET, 


Menor>as>43230 ™ 





© 
= 


Register Letters containing 


GENERAL»® EXPERIMENTAL 
MACHINE WORK. sEsT FACILITIES IN CHICAGO 
NATIONAL MACHINE WORKS. 35 S° CANAL ST CHICAGO ILL 





If you buy a KEY-WAY CUTTER 
without a KEY-MAKING ATTACHMEN? 


mote eae wil J THE MORTON sic 


m ps 
cost you 
money. 


> Key- maker is a 
wonderful attachment, py 
keys faster than a man can 

ss off the steel forit. The Ve 
ye w wag Cutter < does a piece of 

y’ worl fifteen minutes 
—— requires my man 
seven hours to accomplish 

by hand.” We build machines with ‘aroke varying fon six 
inches to five feet, and cutting from the smallest Key-ways to 
‘ix inches wide. MORTON MFG. CO., Muskegon, Mich. 


Formerly of Romgo, MIcH. 





GIANT KEY SEATER. 


Rack-( patting Attachment 
ey- er ae panee. 
VALLEY MACHIN b 
SAGINAW, Me hy 
Cuyahoga Falls, O »Nov.25,’91. 
Gentlemen: The large KEY 
SEATER which we bought of 
you has now been in opera- 
tion for a number of months, 
and we have been using it al 
most constantly since it was 
purchased, and we are ver 
much pleased with it indeed. 
We also have a machine made 
by another firm, which we 
thought was a good machine, 
but now that we have both 
in our factory, and use them 
- both, welike yours very much 
the best 


E. L. Babeock, Pres. The Pails Rivet & Machine Co, 





AS Ss, 
c& - 
ye NOISELESS Pare 


¥ p a 
S"Rocess RY 
RACUSE: 


STRICTLY NOISELESS AND MORE 
DURABLE THAN STEEL. 
Patentees and Sole Manufacturers 





Money and St ps 


NEW YORK CITY. 











AND CHICAGO. 
Manufacturers of 
Drawing Materials, | 
~ SS Surveying Instru- 
| Se ments, &c. 
Paragon Drawing Instruments, Extra and Best 
German Drawing Instruments, Paragon, Duplex, Univer- 
sal, Anvil Drawing, Helios, Blue Process Papers, Scales, 
Triangles, T-Squares, Drawing Boards, Standard Profile 


and Cross-section Papers. Catalogue to professional peo- 
ple on application. 


FRISBIE FRICTION 











uality, 


























PULLEYS CLUTCHES. 
FRICTION CLUTCH PULLEYS 
UTS FASTER omer toocON EARTH 
NEveR Gets DULL.« 
WINTESTERS METAL POLISH. 
Steam Separator. 


THE D. FRISBIE CO., 
and CUT-OFF COUPLINGS. 
ALLENTOWN FOUNDRY & MACHINE CO., 
WRIGLEY'S EMERY WHEEL DRESSER 
Seno fF FoR T.WRIGLEY 85 FiF TH AVE. 
Best polish and quick- 
er, Nickel, &e., or fin 
W.W.CALLERY 4CO., 
For § eee Goan s and Dry Steam 


,|114 LIBERTY STREET, NEW YORK. 
THE WoopDcockK CLUTCH 
ALLENTOWN, 
QUE WRIGLEY PAT. JUNE 17. 1990-7 
CRCULAR. 3-CHICAGO. U.S.A. 
est cleaner know n for 
shed Iron and Steel. 
86th & BUTLER STREET, 
ag bet s Centrifugal! 
ines, Dry Houses, etc. 


Place Separator as close to engine 

as possible, the steam taking a spiral 
course between the threads cause 
the water to be thrown by centrif\r 
gal force against the outer was 
while the dry steam goes throug! 
the smali holes to center of p! 
Steam can enter at A or B, as ‘ 
venience may require ; also use 
conveying steam long ‘distances, 

m Hammers, Dry Houses, 

ter Gas Generators, and for all p\! 
poses where Dry Steam is necessary 


KEYSTONE ENCINE AND MACHINE WORKS, 





THE NEw PROCESS RAW HIDE CO. 
YRAOUSE, N, Y.. U. 


Fifth and Battonwood Streets, Philadelphia, 
Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt S8t., N. \ 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 
. SLOW SPEED, MEDIUM SPEED AND HIGH 
‘SPEED ENGINES, 

Simple, Compound and Triple-Expansion Engines. 
HIGH-PRESSURE BOILERS, 


z Complete Steam Power Plants of Highest Attain- 
able Efficiency. 


Address BUCKEYE ENGINE CO., Salem, 0. 











Or SALES 
BUCKEYE FNGINE COMPANY SALES AGENCY, No. 
a. A. HUNTING, John Hancock Bld’g, Boston, maa 
R¢ OBINSON & CARY COMPANY, St. Paul, Minn. 


A. M. RSE, 511 Commercial Building, St. Louis, Mio. 


ACENTS: 

10 Telephone Building, New York City. 

N. W. ROBINSON, 97 Washington St., Chicago, DI. 
. L. FISH, No. 61 First St., San Francisco, Cal. 

J. M. ARTHUR & CO., Portland, Oregon. 


KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA 
Sele Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia, 





OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 


83d & Walnut Streets, 151 Monroe Street, 
Philadelphia. Chicago. 


New York Agency,18 Vesey St. 
35,000 SOLD. 


Many New Improvement 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 

PRODUCER GAS, 
OR GASOLINE. 


e~ COMBINED 
“OTTO” GAS ENGINES AND PUMPS 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work 








GAS # GASOLINE ENGINES 


STATIONARY and PORTABLE. All Sizes. 


Dwarfs in Size, but 
Giants in Strength. 


m Expense one cent an 
hour per horse power 
Rand requires but little 
attention torun them. 
Every Engine 
Guaranteed. Full 
articulars free by mail 
ention this paper. 


~t dat hy 












Light Belts 
JOHN (ROYLE & SONS 








TERSON, 





HIGH GRADE AUTOMATIC CUF OFF FNGINES. SEs 


No othg 


her engine hasa perfectly balanced valve. DS 


OUR GUARANTEE.WHO DARE MEET IT? 


The engine shall not run one revolution slower 
when fully lodded than when running empty,and 4 reduc-f* 
tion of boiler pressure fiom the greates* to. that necessary}})) 


to do the work, will not reduce the speed of engine one 
revolution. Ans engine feiling to meet this guarantee 
becomes the property of the purchase upon pay- 


ment of one dollar Send for C 2atalogue “ 
Branch 1st Liberty St. New York. N.Y J. H “MEEwen (ra 





NUFACTURERS OF 


FRICTION CLUTCH 



































‘\4l2 Washington Ave. St. 


J.H.& D. LAKE, 
> FRI hc 






Louis,/o. RIDGWAY, PA. 


HORNELLSVILLE, N.Y, 


The Simplest, 
strongest and Best 






¢ 


. i? aeeentna pie: 
Starting machines easily 
and quickly without jar. 





THE 


LACKAWANNA 
GREASE CUP 


Has a wide reputation as the 
CLEANEST, MOST EFFECT 
IVE, and MOST ECONOM 
ICAL device on the market 
for the lubrication of machinery 
bearings. 


Liberal Discount to the Trade. 


MANUFACTURED BY— 











Lackawanna Lubricating Co,, 


SCRANTON, PA. 
























































































































































































































































































































BOSTON GEAR WORKS, 


35 Hartford St., Boston, Mass. 
HEADQUARTERS forGE ARS, 
Book on Gears, 170 Illustrations, $1.50. 
635 Sizes OF BRAss GEARS 
JOB GEAR CUTTING OF ALL KINDS. 
Spur, Bevel, Spiral, Ratchet Worm, Rack, Ellptic. Index 
Plates ete. Very small or large. SEND FOR 1892 
CATALOGUE, 80 Lilustrations, FREE to any business firm. 


MACHINERY (IN STOCK) 


NEW AND SECOND HAND. 
ENGINE LATHES, 

I ‘Newt attern, ” i4in.x61t.; 16in.x6 S ft Plain and 
ape r ‘18 in x8 {t.;21in.xi0ft.:24in.xlz ft sin xis tt 
1 New Heavy t attern,” 14 insé ft.; 16 in.x6-8 ft.; 18in. 
Ste Plain and Taper. 

New,” 21 in.x10 ft.; 24in.x12 ft. 
re rd ‘New Pattern,” 16in. :x6 8 ft.; 18in x8 ft 





20in.x10 ft 


n.xl0it. ; 24in.xl2-4 ft. * Extra Heavy Pattern,’ 28 in. 
ft ; Sin x18 ft 
‘ New,”’ 13in.x6 ft. “ Special low price 
tyle, 34in.xllit. Heavy pattern Fair order 
ester, 22in. xI8tt., with chuck complete. Fair order 
20in.xl0-121t. Compound Rest, Cross Feed. Special 
verse feature.” Good order 
in, 20in.x&ft. Compound Rest, Cross Feed. 13-8in 
e ; complete with chuck Good order 
Haven, 18in.x8 ft. Low price. Fair order 
he & Morse, 16in.x6 ft. Low price. Fair oréer 
n Hand, 14 ene Heavy pattern, Good order 
7>LANERS, 
24 in.x6 ft - s0int x5it.; 301n.xl2ft. New. 
& Mor-e, 22 in.x! pit. New, 
od & Light, 32in. x8 ft. Good order 
DRILLS. 
rentice, 20 21-24 26 28 32in. swing. New. 
es, 241n Back geared, auto. feed. Good order 
(ial Style 3 ft. arm. money Good order 
dial, new, heavy pattern, 3-4-5-6 ft. arms 
= SHAPERS AND SLOTTE RS. 
wes & Piullips, Yin. stroke. Heavy. od order 
New Patera, lo 24 26 in stroke. New. 
itter, Sin. stroke. Mcdern style. Good order 
ev PRIGHT AND HORIZONTAL MIL ‘L s. 
ow Vattern”’ Upright Bormg and ‘Turning Mill, 33 in, 
Side Boring and Drilling Machine, for the heavie ast tind e f 
work. Table 4x14 ft. Good orde1 
‘icholson’s Horizontal Mill, 40 in.x10 ft. Good as new. 
Horizontal Mill, heavy pattern, €6 in.x24 ft. Good order 


PROF ILING AND SC REW M AC HINER. 
m wD & Sharpe, 13-8 in. hole, chasing t od order 
s & Lam+on, 15-16in. hole, b’ck g’d, oi feed. Al ordel 
Jones & Lams om, 21-8 in. hole, clutch gears, chasing ber 
auto. feed, with tools. Al order 
Pratt & Whitney, 2 spindle Profiler. 


BOILER AND BRIDGE TOOLS. 


J. J. McCABE, 


EP. BULLARD’s 06 Lortlandt Street, 
NEW YORK. 


N.Y. Mach’y Warerooms. 


Good order 


“THE RACINE AUTOMATIC ENGIN 3 


out-bearing. Just the thing for driving 
Departments of large Manufacturing 
Establishments. 
OVER 600 IN USE. 
Com act and Economical. Ali sizes 50 
Hei >, and under, carried in stock. 







Every Engine Tested in our Shop. 
Send for CATALOGUE M. 


Racine Hardware Mfg. Co., 


Engine Dep’t, Racine, Wis. 





N] 
\ 
TAN) } 











wv PAY FANCY PRICES FOR VALVES 
, with rubber or asbestos disks, because 
you are disgusted with the c he ap trade 
valve? No composition is as good for 
steam as gun metal: therefore, why 
pay more for an inferior article’ 
Investigate Lunkenheimer’s Patented 
Regrinding Valves. When worn can 
be made good as new by regrinding or 
the disk replaced. Warranted to out- 
last two of any other make. As a proof 





’ | of their superiority, are extensively used on Loco 


motives, Steamships and in the U. 8S. Navy on 
Cruisers. Every genuine valve has a direction tag 
attached, and * LUNKENHEIMER” and ‘\S)” cast 
in the valve-shell and fully warranted. For sale by 
dealers, or writeus. Mention this Paper. 


The Lunkenheimer Brass Mfg. Co., 


Our Catalogue of Superior Steam Specialties, such as 
Valves, Sight Feed Lubricators, Glass Oil and Grease 
Cups, Etc., willinterest you. Write for one, 


Sswi VEL BASE, 


 DFFSET JAW VISE. 


Specially adapted 
for diill press work 
where chucks cannot 
be used, and equally 
good for special or 
regular bench work. 

Send for catalogue 
. of full line of the most 
“ improved designed, 
anu vest finished ma 
chinists’, plumbers’, 
mcoach makers’ and 
pattern makers’ vises 
and small tools. 


HOLLANDS MFC. Co.., 


ERIE, PA. 






















WATTS, CAMPS 
SANUPACTUneRS 
OF IMPROVED 


CORLUSS STEAM ENGINES | 


= IN FULL VARIETY 
CoNTRACTS — 
TAKEN FOR LOMPcete Pry eee 


Eclipse Corliss Engine. 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 


REFRIGERATING © 
MACHINERY. (ale 


Send for Special Circular. 

















FRI GOMPANT, ae 


WAYNESBORO, PA. 











id A GENUINE “CORLISS.” 
Send for 1891 Illustrated Catalogue. SOUTHWARK 


FOUNDRY AND 
MACHINE CO. 


PHILADELPHIA, PA. 








SOLE MAKERS OF 
THE PORTER-ALLEN 
AUTOMATIC ENGINE 


SIMPLE, COMPOUND 
OR TRIPLE EXPANSION 


oa ALSO BUILDERS OF 
BLOWING ENGINES 
REVERSING ENGINES 


CENTRIFUGAL Pumps 


O OFFICE: 
CHICAG BOILERS, TANKS, ETC. 


353 ROOKERY. 


AUTOMATIC 
y) ae G | N ES 
| 


) WESTON ENGINE CO., 


PAINTED POST,N.Y. 
REPRESENTATIVES 
—— TE a & CO, a ee vahed 


dines 


ited 


—-FOR— 
YAM ON 08 


a FRICTION 
- HSISTS, 


3 %» J i = | BS Hy ING MACHINERY. 
0 nuttin MANF'G. CO. CHICAGO. U.S.A. 
PHILADELFHIA CORLISS ENCINES 


NON-CONDENSING BEST MATERIAL, 
CONDENSING. »> HIGHEST EFFICIENCY 
Triple and Quadruple GUARANTEED. | 

Expansion. Catalogues Mailed | 
Horizontal or Vertical. on Application. 
Superior Design, Work- 













WESTON 


HIGH PRESSURE BOILERS 
COMPLETE POWER PLANTS 













We stern B Branch, 
= Phoenix Building, Chicago, Ill 
manship and Finish. = W. W. LINDSAY, Mer. 


PHILADELPHIA ENGINEERING WOR 5, Limited, muting Meadows Surcete 


Belt Power Air Pump and 
Condenser. 


The CONOVER MFG. C0,, 
MECHANICAL ENCINEERS 


95 LIBERTY STREET, 
NEW YORK 
No Air Locks. 15 to 50 percent 
fuel saved or equal amount of 
power gained. Kuns with same 
economy as engine 
Adapted to all kinds of En- 
gines. Send for Circular. 


Wahab Antbe IRON WORKS Co. 






7 

















MEADVILLE, PA. 
New York, 15 CORTLANDT ST. 
Chicago, 418 CHAMBER OF COMMERCE, 


Sole Manufacturers of the 


"Dick & Church’ Automatic Cut-off Engine, 


Single, Tandem Compound, and Triple Expansion. 
, Tubular and Manning Vertical Boilers. 


BALL ENGINE. 


Is superior in DESIGN, 
FINISH and WORKMAN. 
SHIP In REGULATION 
and ECONOMY it has no 





THE IMPROVED 


AS BUILT BY 


The Ball & Wood Co. 








OFFICE equal. Built with new 
7 tools from new patterns 
15 Cortlandt Street, and after long experience, 
it marks the latest step in 
NEW YORK. steam engineering. 
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BROWN & SHARPE MFG, CO,, 


PROVIDENCE, R. |., U. S. A. 


No. 7. PLAIN MILLING MACHINE. 


The spindle has a smooth, steady 
and powerful motion. The feed is 
automatic or by hand in either direc- 
tion the entire length of the table, 
and can be varied or reversed with- 
out shifting the belt. It can be va- 
ried from 0 to 1-16 of aninch for each 
revolution of the spindle. The table 
is 72 in. long, 14 1-2 in. wide. 

Weight of machine, 4,750 lbs. 

Descriptive Circular with sectional 
views mailed on application. 


MACHINE TOOLS 


ON EXHIBITION AT 
23 S. CANAL ST., CHICAGO, ILL 
S. A. SMITH, Agent. 


NILES TOOL WORKS, 


HAMIL/IFON, OHIO. 


MACHINE TOOLS. 
SLOTTING MACHINES. 


In sizes from 614-inch stroke to 54-inch stroke. 
Cutter-bar counterbalanced and provided with 
quick return motion. Feeds are longitudinal, 
transverse and circular, all automatic. 

Special Iron and Steel-working machinery for 
all classes of machine shops. 














Correspondence solicited. 


——_ NEW YORK, 
136 & 138 LIBERTY ST. 


CHICAGO, 
PHENIX BLDG. 


PHILADELPHIA, 
705 ARCH ST. 


PITTSBURGH, 


14INCH SLOTTTING MACHINE. LEWIS BLOCK, 


JENKINS DISCS £2 HIGH STEAM PRESSURE. 


If you have trouble with Discs, write us. We can furnish 
iscs, or Valves, that will be satisfactory. There are 
dealers who sell Discs as ‘ Jenkins,” when 
they Know they are not genuine. 


JENKINS BROS.’ VALVES ARE STAMPED WITH TRADE MARK. 


CET, N. ¥ 


71 JOHN STR 
106 MILK. STRE ET, BOSTON. 
5 ae GAMA ‘sT., PHILA 


33 N. CANAL ST., CHICAGO. 























™ C THE YALE &8 TOWNE MFG CO, 
‘ STAMFORD CONN 
NEW YORK CHICAGO.PHILA.ROSTON 


WANTED-—3,000 MACHINISTS 


TO COMPETE FOR THIS REWARD. 


#S150.00 REWARD. 


We have now in active operation in the United States and Europe, over 3,000 of our IMPROVED 
STANDARD ENGINE LATHES, and are constantly hearing of phenomenal amounts of work 
being turned out per day, on them. 


For the twofold purpose of obtaining valuable statistics, and to en- 
courage the men now operating the tools, we offer the following rewards; 
$50.00 to the first; $25.00 to the second; $15.00 to the 
third, and six additional prizes of $10.00 each, to the men 
who, before July ist, 1892, turn out the largest day’ s work on 
one of these Standard Lathes, All character of work will be con- 
sidered, and the names of the successful competitors will be published in 
the American Machinist. No proprietor or foreman of a shop will be eligi- 
ble to a prize, but the amount of work must be endorsed by a proprietor. 


Communications may be addressed to the Works or any of our Stores, 
Ge Printed Copies of this reward furnished for posting in shops. 


THE LODGE & DAVIS MACHINE TOOL CO. 


("See advertisement, page 16. 


OUR TGLAINE OF SCREW MACHINES. 
























Wo. 3 Screw Machine. 








We, 00 Screw Machine, for Bench. No. 1 Screw Machine. No. 2 Screw Machine. 


Can Furnish with or without Wire Feed. 


THE CARVIN MACHINE COMPANY, 


Manufacturers of} and Dealers in, all kinds of 


MACHINERY > MACHINE TOOLS. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 
and Engine Lathes, Planers, Profilers, Chucking Machines, 
Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &c. 
Plants for Manufacturers of Sewing Machines & Electrical Goods. 
GEAR-CUTTING AND MILLING IN ALL ITS BRANCHES. 


Laight & Canal Sts. [Catalogue sent on Application. } NEW YORK. 





ITHE PRATT & WHITNEY CO. 


HARTFORD, CONN. 


_ Manufacture ‘LATHES of Various Size: 


AND OF THE FOLLOWING KINDS: 

HAND, ENGINE FOR TURNING AND SCREW CUTTING, 
CUTTING OFF, GAP BED, PULLEY TURNING AND BOR- 
ING, TURRET-HEAD ENGINE AND CHUCKING, 
HAND WHEEL RIM TURNING, SPINNING, 
GRINDING, PATTERN MAKING, ETC. 


Price “List and Description Given upon Application. 
WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 


THE BILLINGS & SPENCER CO., 


HARTFORD, CONN., U. S. A,, 














Manufacturers of 


BILLINGS’ PATENT 


GUITING-OFT TO0L, 


The Holder is drop forged, of steel, and finished in a thorough manner. 
The Cutters are made of the best tool steel and furnished in the follow- 


ing thicknesses: yz, 3's, 4, #y) Ys: ve 
Drop Forgings of Bronze, Copper, Steel and Iron of all descriptions. 


London House: CHAS. CHURCHILL & CO., L't’d, 21 Cross St., Finsbury, London, E. C., Eng. 


Ware, 














Manufacturers and Dealers in all kinds of 


axcmmsists” TOOLS AND SUPPLIES. 


"OIHO “GNV13A319 
j "YOM 
" $8vug pue NOU! 


“NOILVOIIdd¥ NO ANDOTVLVO CALVYISOTII 





The Celebrated 
F. E. REED 
16-inch Swing 


Engine Lathe. —/_—-————-"— 
111-113 LIBERTY ST., NEW YORK. 


zraphs 
on. 






pplicati 


Lowell, Mass., U.S. A. 


We carry the largest line of Tools and Supplies in the City. 








Manufacturer of ENGINE LATHES} |p 
from 17 to 0 in. swing. Cuts, Photo 


™ and Prices furnished on a 








CEO. W. FIFIELD, 





Key-Seating Machines} 3. x ALLEN, Present. 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 


or anything in Machinists’ Tools 
b> or Supplies. 


W. P. DAVIS, 


Rochester, N. Y. 


Wa. B. FRANKLIN, VICE-PRESIDENT. 
F. B. ALLEN, SEconp VicE-PRESIDENT. 
J. B. PIERCE, Secretary & TREASURER 





ALOGUE AND GEAR BOOK, 
By GRANT, for 1892. 
Contains much information and is valuable. 
Price, with coupon good in trade, 15 cents. 
Free to any business concern or foreman. 














+ Machine Tools) MANNING, MAXWELL & MOORE, 















CEO. B. CRANT, Lexington, Mass. 





LANERS SPUR GEARED 
AND 
SPIRAL GEARED. 


The G. A. GRAY CO., 


479 Sycamore St., CINCINNATI, 0. Sa 
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Manufacturer 


_J.M.CARPENTER | 


PAWTUCKET.R.I. 
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